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Other PMTs & PETs with additional study material. 


solutions will be published in the next issue. 


facing the competitive exams, 


o Musing was started from August 13 issue of Chemistry Today with the suggestion of Shri Mahabir Singh. The aim 
of Chemistry Musing is to augment the chances of bright students preparing for JEE (Main and Advanced) / AIPMT / AIIMS / 


In every issue of Chemisiry Today, 10 challenging problems are proposed in various topics of JEE (Main and Advanced) / AIPMT. 
The detailed solutions of these problems will be published in next issue of Chemistry Today, 


The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 


We hope that our readers will enrich their problem solving skills through "Chemistry Musing" and stand in better stead while 


MUSING 


dilate a 1 


Set 6 


JEE MAIN PMTs 


1. Ahydrogenation reaction is carried out at 580 K. If 

the same reaction is carried out in the presence of a 

catalyst at the same rate, the temperature required 

is 420 K. The activation energy of the reaction if 

the catalyst lowers the activation energy barrier 

by 20 kJ mol"! is 

(а) 100 kJ тог! (b) 72.6 КІ тог” 

(c) 50 К] тог! (d) 120 kJ mor! 

АО» is converted to AIN on heating with carbon in 

the atmosphere of №. How many grams of carbon 

is required to convert 23 g of Al;O; to AIN? 

(a) 8g (b 128 

(c) 15g (d) 102g 

з СН,СО,С,Н, on reaction with sodium ethoxide in 
ethanol gives P, which on heating in the presence 
of acid gives Q. Compound Q is 


(a) СН,СОСН,СООН 
О 
(с) cH. Deo 


p 


(b) СН,СОСН, 


d cuc hs 
ОС,Н, 
4. Which of the following combinations are chiral? 
COOH HS, хи” 


(I) (Ш) 
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[e 


av) 


Hy Л 
am 


(а) (1) and (IV) (b) (II) and (Ш) 
(c) (and (1) (d) (Il) and (IV) 


Which of the following statements is correct? 

(а) SF, is polar and non reactive. 

(b) SF, is nonpolar and very reactive. 

(c) SF, is a strong fluorinating agent. 

(d) SF, is prepared by fluorinating 5С1, with 
NaF. 


n 


JEE ADVANCED 


^ 1, 4-Pentadiene reacts with excess of HCI in the 
presence of benzoyl peroxide to give compound 
X which upon reaction with excess of Mg in dry 
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ether forms Y. Compound Y on treatment with | 7. The value of AG for the given cell is 
ethyl acetate followed by dilute acid yields Z. (a) 9.6 kJ mor! (b) -21.5 kJ тог! 
Identify the structures of compounds X and Z (c) 114 К] mor! (d) -11.4 kJ mor? 


respectively. 8. The solubility product (K,,) in mol? dm? of MX; 


(а) (CUFLCCH(CDCH;CH = CH; at 298 K based on the information available for 
(CH;CO)H;CCH(COCH;)CH;CH = сњ the given concentration cell is 
(b) (COH;CCH;CH;CH(CICH;, (а) 1x 1075 (b) 4x 107^ 
(CH3CO)H;CCH;CH;CH(COCHj)CHs (0 1x10 (d) 4x иг 
(c) CIH;:CCH(CI)CH;CH(CI)CH;(CI), 
(СНСО)Н,ССН = CHCH(COCH,)CH;Cl 
(d) CH4CH(CI)CH;CH(CICH;, 


9. Among the following, the total number of 
CH 3CH(COCH;)CH,;CH(COCH3)CH3 


molecules which possess sp°d? hybridisation in 


COMPREHENSION their geometrical structures are 

The electrochemical cell shown below is a concentration 80» PCls, SFe ВеСЬ, XcO;Fy, ХсОР,, Bris, CIF, 
cell. IFs NH; 
MIM” (saturated solution of a 11 M?* (0.001 mol dm?) ІМ | 10. 1.44 g of pure FeC;O, was dissolved in dil. 

sparingly soluble salt, MX;) HCI and solution diluted to 100 mL. Volume of 
The emf of the cell depends on the difference in 0.01 M KMnO; required to oxidise ЁеС,О, 
concentrations of М? ions at the two electrodes. The solution completely (in 10° mL) is 
emf of the cell at 298 К is 0.059 V. QQ 
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VERI- SIMILAR 


í 


At 25?C, the molar conductivity of 0.001 M 
hydrofluoric acid is 184.5 О! cm? mol '. If its А, 
is 502.4 Q^! cm? mol", then equilibrium constant 
at the given concentration is 

(а) 3.607 х 107 М (b) 5.404 х 10“ М 

(с) 2.127 х 10+ М (d) 6.032 107M 


In which of the following pairs, both species have 
similar geometry? 

(a) CH, BF, (b) NH, BH; 

(c) CO, H;O (d) PCI, I5 


Products formed when anisole reacts with 
hydroiodic acid at 373 K are 

(a) iodobenzene and methanol 

(b) phenol and methyl iodide 

(c) aniline and methyl iodide 

(d) phenol and methanol. 


Reaction of diborane with ammonia gives 
initially 

(a) borazine (b) borazole 

(c) B:H,3NH; (d) [BHXNH;)] [BH 


Zinc on reacting with cold, dil. HNO; gives 
(а) ZnNO; (b) МН,МО, 
(c) МО, (d) NO 


In acidic medium, KMnO; oxidises FeSO, solution. 

Which of the following statements is correct? 

(а) 10 mL of 1 N KMnO; solution oxidises 10 mL 
of 5 N FeSO, solution 

(b) 10 mL of 1 M KMnO; solution oxidises 10 mL 
of 5 M FeSO, solution 

(c) 10 mL of 1 М KMnO; solution oxidises 10 mL 
of 1 M FeSO, solution 

(d) 10 mL of 1 N KMnO, solution oxidises 10 mL 
of 0.1 M FeSO, solution 


An element (with atomic mass - 300) crystallises 
in a simple cubic. If the density of the unit cell is 
9.5 g cm”, what is the radius of the element? 

(а) 1.87 x 10% cm (b) 1.97 x 10* cm 

(с) 1.77 x 10” cm (d) 1.02 x 10? ст 
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PRACTICE PAPER 2014 


/ MPMT Special 


8. 


10. 


11. 


12. 


13. 


14. 


15. 


Exam on 
4th May 


NH, is isostructural with 


(а) СН: (b) CH; 
() но’ (4) SOF 
The molecule which has zero dipole moment is 
(а) CH;Ch (b) BF, 
(с) NF, (d) CIO, 


Nitrobenzene on reduction with LiAIH, in the 
presence of ether gives 

(а) aniline 

(b) benzene 

(c) azobenzene 

(d) N-phenylhydroxylamine. 

Which molecule/ion out of the following does not 
contain unpaired electrons? 

(a) Ni (b) O 

() OF (d) B; 

The type of isomerism not exhibited by alkenes 
is 

(a) chain isomerism (б) metamerism 

(c) position isomerism (d) stereoisomerism. 


The following quantum numbers are possible for 
how many orbitals? n 23,12 2, m = +2 


(a) 1 (b) 2 
(o 3 (d) 4 
Energy of an electron in hydrogen atom is given 
by Е=15$ eV. Which one of the following 


H 
statements is truc if # is changed from 1 to 3? 
Energy will 
(a) decrease three times 
(b) increase three times 
(c) increase nine times 
(d) decrease nine times. 
The equilibrium CrO? === 2СгО is shifted to 
right in 
(a) anacidic medium (b) an alkaline medium 
(c) neutral medium (d) aqueous medium. 
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Which of the following statements is not 

correct? 

(a) Some antiseptics can be added to soaps. 

(b) Dilute solutions of some disinfectants can be 
used as an antiseptic, 

(c) Disinfectants are antimicrobial drugs. 

(d) Antiseptic medicines can be ingested. 

The rate constant of a first order reaction increases 

Бу 696 when its temperature is raised from 27? to 

28°C, The activation energy of the reaction is 

(a) 43.7 kJ/mol (b) 17.5 kJ/mol 

(c) 47.5 kJ/mol (d) 27.5 kJ/mol 


0.5 mole of each of H5, SO; and CH, are kept in 
a container. A hole was made in the container. 
After 3 hours, the order of partial pressures in the 
container will be 

(a) рѕо, > рец > Pr, (0) ри, > ро > Pery 

(с) Pei > рео > Ри, — (d) ри, > Pery > ро, 

The pair in which both species have same magnetic 
moment (spin only value) is 

(а) [Cr(HIOXJ"", [CoC] 

(b) [Cr(H,0),]*, [Fe(H,0),}”* 

(с) [Mn(ELOYJ", (Cr(H;0},]" 

(d) (Сос, [Fe(H,0),]” 


A solution of sulphur dioxide in water reacts with 
Н,5 precipitating sulphur. Here sulphur dioxide 
acts as 

(a) an oxidising agent (b) a reducing agent 

(c) anacid (d) a catalyst. 


Which of the following is aromatic? 


"буы еб. 


oF of 


The compound which is not isomeric with diethyl 
ether is 

(a) n-propyl methyl ether 

(b) butan-l-ol 

(c) 2-methylpropan-2-ol 

(d) butan-2-one 


Tautomerism is not exhibited by 


@ оо 


(b) СО)-сн- NOH 
ө (Уо 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Arrange Се”, La”, Pm? and Yb? in increasing 
order of their ionic radii. 

(а) Yb” «Ра < Се? < La? 

(b) Ce” < Үр" < Pm” < La™ 

(с) Yb” «Pm? < La? < Се? 

(d) Pm” < La* < Се” < Yb* 


A solid is made of two elements X and Z. The 
atoms Z are in сср arrangement while the atom X 
occupy all the tetrahedral sites. What is the formula 
of the compound? 


(a) XZ (b) XZ, 
(с) XZ (d) X2Z; 
CHO 
(i) conc. NaOH 
————— 
C (ii) H;O/H 
CHO 
COOH о 
соон сӣ, 
соон CH,OH 
(c) «t (d) 
OH CHO 


When 0.1 mol CoCLl(NH3)s is treated with 
excess of AgNO» 0.2 mol of AgCI are obtaincd. 
The conductivity of solution will correspond to 
(a) 1:3 electrolyte (b) 1:2 electrolyte 
(c) 1:1electrolyte (d) 3:1 electrolyte 


PHBV is an example of 
(a) polysaccharide 
(c) polyamide 


(b) polyol 

(d) polyester 
(СН;)51СІ, on hydrolysis will produce 
(а) (СН/,ӨКОН), 

(b) (CH3)Si = O 

() —O-+(CH)),Si-O-+; 

(d) (СН/,ЯСЦОН) 


1 
Given A? fja) = 63 Q7! cm? mol and 
sor] = 80 О”! cm? mol”. The value of 


A"[A1(SO;),] would be (in ОЛ! cm? mor) 

(a) 143 (b) 206 

(с) 286 (d) 858 

At 20°C, the Ag' ion concentration in a saturated 
solution of Ag;CrO, is 1.5 х 107 mol/L. At 20°C, 
the solubility product of Ag;CrO, would be 

(a) 3.3750 х 1077 (b) 1.6875 х 1077 

(с) 1.6875 x 10°? (d) 1.6875 x 107"! 
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| 
CH; /n 
is a polymer having monomer units 


а) =< ® м? 
o D” ax 


H 
The correct decreasing order of acidic character 
is 
(a) HCIO > HBrO > HIO 
(b) HIO > HBrO» HCIO 
(c) HBrO > HIO > HCIO 
(d) HCIO > HIO > НВгО 


A real gas most closely approaches the behaviour 
of an ideal gas at 

(а) 15atmand200K (b) T atm and 273 К 

(c) 0.5 atm and 500 К (4) 15atm апа 500 K. 


The volume of carbon dioxide gas evolved at S. T.P. 
by heating 7.3 g of Mg(HCO,), will be 


(a) 2240 mL (b) 1120 mL 
(c) 2340 mL (d) 2000 mL 
In the reaction: 
NO; NH; 
OO. 
NO, NO, 
Xis 


(а) (NHj5S (b) Zn/NaOH 
() Zn/NH,Cl,H,O (4) Ма,АзО/МаОН 


A solution of (+)-2-chloro-2-phenylethane in 
toluene racemises slowly in the presence of a small 
amount of SbCl, due to the formation of 

(a) carbanion (b) carbene 

(c) free radical (d) carbocation. 


The bond lengths of H} Н; and H; are in the 
order 

(a) Hi» H»* H} (b) H, >H; > Hy 

(c) H;»H;5H; (d) H;» H} > H, 

Phenol associates in benzene to a certain extent to 
form dimer. A solution containing 2.0 х 10? kg of 
phenol in 1.0 kg of benzene has its freezing point 
decreased by 0.69 K. The degree of association of 
phenol is 

(K; for benzene = 5.12 K kg mol”) 

(a) 73.4% (b) 50.1% 

(с) 42.3% (d) 25.1% 
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40. Correct IUPAC name of the given compound is 
CH3C(CH3)CH;COOH 


(a) 3-methyl-3-cyclopentylbutanoic acid 
(b) 2-methyl-2-cyclopentylbutanoic acid 
(с) 11-dimethyl-1-cyclopentylethanoic acid 
(d) 2-methyl-3-cyclopentylbutanoic acid. 


41. Abulb emits light of À = 4500 A. The bulb is rated 
150 W and 8% energy is emitted light. The number 
of photons emitted per second is 
(а) 27.2 x 10% (b) 29.4 x 10? 

(c) 272 x 10° (d) 272 x 10° 


42. When aluminium is heated in atmosphere of 
nitrogen it forms a nitride of formula 
(a) AIN (b) ALN 
(с) AIN; (d) AlN; 


43. The emf of the three galvanic cells are represented 
by E, E; and Ey 
І 701285 (1M) 11 Cu” (1M)I Cu 
П. 701285 (0.1 M) Hl Си“ (1 M) | Cu 
Ш. Zn | Zn^ (1 M) 11 Cu? (0.1 M) | Cu 
Which of the following is true? 
(a) Ej» E; 5E, (b) E> E; E, 
(с) E> E, > Ez (d) Ej» E,» E; 


44. Which of the following molecules is the most 
polar? 
(a) СН,МН, (b) (СНз): ССІ 
(с) CH,NO, (d) (CH,),CH 


45, Most stable free radical is 


Те. 
19 


SOLUTIONS 
Ay, 1845 
1 а= ==> 20367 
(ee 502.4 
g Са? _ 0.001M (0.3677 
lea 0.633 
= 2.127 х 107M 


4. 


10. 


(d): Both PCI, and I; have trigonal bipyramidal 
geometry. 


B 
DE» 


OH 


* CHj 


Anisole Phenol Methyl iodide 


Protonation of anisole gives methyl phenyl 
oxonium ion, CoH OCH, In this ion, the 
H 
bond between O—CH, is weaker than the bond 
between O—C,H; which has partial double bond 
character due to resonance between the lone pair 
of electrons on the О atom and the sp"-hybridised 
carbon atom of the phenyl group. Therefore, attack 
by l' ion breaks the weaker O—CH; bond forming 

methyl iodide and phenol. 


(d): 3B,H, + 6NH; —> 3[BH;(NH;)] [BH 


— > 2B,NjH, + 12H, 
Borazine 
(b): 4Zn + 10HNO, —> 4Zn(NO;), + МНМО, 
(dilute) *3H;O 


(b): 2KMnO, + 8H,SO, + 10FeSO, —> K;SO, 

+ 2MnSO, + 5Ее,(5О,), + 8Н:0 
One mole of КМпО, oxidises five moles of FeSO, 
i.e, 1 M KMnO; can oxidise equal amount of 
5 М FeSO,. 


(41: 


(a): p= = 95- 
а?хМ, 


1x300 
a? x602x102 


ог $-5245x10? = п = 3.74 x 10? cm 


a . 
For simple cubic, r * 5 * 1.87 * 10% cm 


(d): Both NH; and SO? have tetrahedral shape 
showing sp? hybridisation. 

(b): BF; has a symmetrical trigonal planar 
structure, hence it has zero dipole moment. 

(c) : Aromatic nitro compounds on reduction with 


LiAIH, give azo compounds and not primary 
amines. 


11. 


12. 


13. 


14. 


15. 


16. 
17. 


18. 


19. 


NO, 


0) LiAIH ether, - are C2 


Azobenzene 


Nitrobenzene 

(e) : №; = KK (028), (0728), (лру- n2p7), (02y )' 

О, = KK (925), (о"25), (o2p y, (12px = n2p?), 
(л"2р = х2р) 

Or = KK (02s), (0728), (o2p y^, (n2p; = 2р2), 
(л*2ру = 2p) 

В, = КК (025), (в*25)°, (n2p! -л201) 

Thus, or has no unpaired electrons. 


(b): Metamerism is due to presence of different 
alkyl groups attached to the same polyvalent 
functional group or atom. 

^ This kind of isomerism is not possible in case 
of alkenes. 


(a) : One set of quantum numbers is only for one 
orbital. In an atom, the two electrons in the same 
orbital can have the same set of three quantum 
numbers with a different value for spin quantum 
number. 


(d): E« = i.e., when n = 3; E decreases nine 
n 
times. 


(b): When an alkali is added to dichromate solution 
then chromate salt formation takes place. 
CrO? + ОН —9 2CrO; + H,O 


(d) 


(a) : 6% increase in rate constant, thus 


log ь = E, (1-1 
ку 2308R| Т7, 
1.06 E { 1 
log — = 0] 
1  2303x8314 | 300x301 ) 
= 43.7 kJ/mol 


(а) : Initially, partial pressures were equal. Now 
roc Л /4 ог м/м, therefore amounts diffused 
out in the same time will be Н, > CH, > SO;. 
Amounts left will be H; « CH, « SO; 

Pso;? Per > Prt, 


(b): Spin only magnetic moment, u, = үниж2) 
where, # = number of unpaired electrons. 
Number of unpaired electrons in Cr^'([Ar] 349) 
is 4, in Co"([Ar] 347) is 3, in Fe"([Ar] 34^) is 4, in 
Mn**([Ar] 34) is 5. 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


14 


As the number of unpaired electrons іп Cr” and 
Fe?” is same, hence [Cr(H;O),] and (Ёе(Н:О), 
will have same magnetic moment. 


(4):2Н,5 + 50, —52H;O *3S 

Oxidising agent 
(b): Aromaticity can be predicted by the use of 
Huckle's rule which says that (4n + 2) л-еїесїгол5 
are required in delocalisation system to give it 
aromaticity. 
(4n + 2)л electrons means 2, 6, 10 ..... 


Г. 


Here total number of electrons available for 
delocalisation is 6. Therefore, it is expected to be 
aromatic. 


(d): Diethyl ether (С.Н,ОС,Н,), n-propyl 
methyl ether (СН,СН,СН,ОСН,), butan-1-ol 
(СН,Сн,СН,СН,ОН), 


п electrons. 


TH 
2-methylpropan-2-ol Сну CH} all have 


\ с / 


molecular formula С,Н О, hence these are 
isomeric with diethyl ether. The molecular formula 
of butan-2-one (СН,СН,СОСН,) is different, it 
is СНО. So it is not isomeric with diethyl 
ether. 


(a) : Essential condition for tautomerism is the 
presence of an a-hydrogen on a saturated carbon 
attached to C — O, МО, NO,, etc. or should have 
a H-atom present on a heteroatom (O, N, S, etc.) 
attached to a double bond. Thus, option (a) does 
not have a-hydrogen on a saturated carbon and 
hence does not exhibit tautomerism. 


(a) : Ionic radii of lanthanoids decrease across the 
series due to lanthanoid contraction. Thus, order 
of ionic radii is 

La” > Ce” > Рт? > Yb* 


(c) : Tetrahedral sites аге double compared to 
octahedral sites, then ratio of X and Z is 2 : 1, 
hence formula of the compound X;Z. 


CHO CHOH 
(b): С + NaOH — Di 
CHO coona 8 
CH, CH,OH 
NE. cH 
o «HO. 
90, 
ЇЇ СООН 
[9] 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


(b): Formation of 0.2 mol of AgCl] from 0.1 mol 
of the complex means that there are two 
ionizable Cl. Hence, formula is [Co(NH3).CI]CL, 
Le., 1:2 type electrolyte. 


(н 
(4):СНу--СН-СН»-СООН + 

3-Hydroxybutanaic acid 
oH 

CH3— CH;— CHE Cie COOH дар 

3-Hydroxypentanoic acid 
Oc rH СН eo GH Chae 

CH; о CHCH; О/, 

PHBY 


(c) : Due to very large size of Si atom than that 
of oxygen atom, it fails to form a л-Бопа and so the 
product of hydrolysis of (CH3);SiCl; is a polymer 
ie. -O+(CH,),Si-O-, 


(d): ААР) = [5 АР" | 


= 3 x 63 = 189 О! cm? mol! 
w(sor хал зог | 
22x80 = 160 5"! cm? mol”! 
A*LAL(5O ] = 2 AAI”) + 3* (501) 
= 2% 189 + 3 160 = 858 07 cm? mol” 
(©): Ag;CrO, e 213 


5 
= [А T[CrOT] = (25)? х 5 


15х107 
aw 


= asao | [25 = 1.5 х 101] 


= 1.6875 х 1077 


n 
(а): СНС ee 
Isobutylene 
т 


(а): Acidity decreases as the electronegativity 
of the central halogen decreases from Cl to I in 
HXO 


(с) : Areal gas approaches the behaviour of ideal 
gas when the pressure is low and the temperature 
is high. 


! 1 IB: AK 2 qq | 
Б РА ФУ К. FE Ghee РАКЕ 151 1117 28 57,111 
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35. 


36. 


37. 


38. 


39. 


40. 


16 


(а): Mg(HCO,), 2 MgO + 2CO, + H,O 
146 g of Mg(HCO;), gives 22.4 х 2 litre of CO; 


224 
= 7.3g of Mg(HCO;), will give ET oe 


=2.24 Lot CO, 
= 2240 mL of CO, 


(а): Reduction of in-dinitrobenzene with sodium 


or ammonium sulphide gives m-nitroaniline. 


(d): 2-Chloro-2-phenylethane racemises i.e., it 


proceeds via the formation of carbocation. 


(d): Bond order in H; = 30-0)-1 
— m 

В.О. in Hz = 20 0) = 2 
: S 1 

B.O. in Hy = 20 Hes 


Although Н; and Н; have the same bond order, 
Н, has longer bond length than H; because of 
the presence of one electron in the anti-bonding 
orbital which repels the two H-atoms from coming 


close. 


Further because of larger B.O., Н, molecule has 
the shortest bond length. Thus, the actual order 


of bond length is H; > Н; > Нь. 


Күхаох1000 
WxAT, 
2542x20x10 2 x1000 
1.0x0.69 
Calculated molecular mass of phenol = 94 
‚_ Мобса) — 94 


- —  - 0.633 
M,(obs) 1484 


2С,Н,ОН == (С,Н,ОН), 


1-0: &/2 


(a): M,(obs) = 


= 148.4 


Total species = (1-0) tis 1 -2 


1-a/2 
1 


i= ог Ž=1-i 
or «-2(1-i)22(1—-0.633) = 0.734 = 73.4% 
(a): CH; 

4 Їз 2 1 

CH4,—C—CH;— COOH 


3-Methyl-3-cyelopentylbutanoic acid 
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41. 


42. 


43. 


44. 


45. 


(a) : Energy of one photon, 


hc 662x107 x3x108 
СА 4500х1079 
=442 х 10%] 
Energy emitted by bulb = 8% of 150 watt 
Q8x150 
100 


hy 


12J 


5 
No. of photons = EM cc 272x10" 
442x107? 


(a): Aluminium when heated with nitrogen forms 
aluminium nitride. 
2А! + № —> 2AIN 


Е o АТ [212+] 
(5 Eon = Ecen p] 
[Zn] 
In first case ^——— =1 thus Esen = Е 
[Cu?*] сен = Ёс, 
In second case (лг) 01 
Ie] 1 
Ес = Еги = 0.0591 610 : 
n 
0.0591 
сей н 
214 
In third case 1285 ДРЕ МЕ 10 
[Cu**] 0.1 
0.0591 0.0591 


Кл = Ewn 0610 = E^ - 
n 
Therefore E; > E; > E; 
Thus greater the value of [Zn?']/[Cu'], less is 
the emf. 


(с) : The Lewis structure of CH;NO; has a 
formal charge of +1 on nitrogen, making it 
more electron attracting than the other 
structures. 
^9 
HC—NS. 
o 
(c) : The free radical (c) is stabilised by resonance 
due to the presence of phenyl group as a 


substituent. 
ви. 


Ж Ж Ж 


NCERT 


ж ж/ 


Questions for Medical/ 
Engineering Entrance Exams 


Atract 


Haloalkanes and Haloarenes | Alcohols, Phenols and Ethers | 
Aldehydes, Ketones and Carboxylic Acids | Amines 


1. Which of the isomeric С,Н,С! compounds will be 
optically active? 
(a) CH,CH;CH;CH;CI (b) CH;CH,CH —CH, 


cl 
т йн 
(c) HjC—G~ CH; (d) H3C—CH—CH,Cl 
cl 
2. The relative ease of dehydration of following 
alcohols 15 


ee (CH34,COH, СН,СН,СН,ОН 
П IH 
(a) (СУШ (b) III» I2 II 
(c) Ш>1>1 (d) II» [5 Ш 
3. Which of the following alcohols will yield the 
corresponding alkyl chloride on reaction with 
concentrated HCI at room temperature? 
(a) СН,СН,СН,ОН 
(b) CH;CH;- CH- OH 
CH; 
(c) еен тн CH;OH 
CH, 
jn 
(d) CHCH gF OH 
CH; 
4. The correct order of decreasing strength of the 
following acids is 


(а) C,H;50,H > С,Н,СООН > 
C,HCH,COOH > C,H;OH 
(b) C,H,SO,H > С,Н,СООН > 
C,H,OH > С,Н.СН,СООН 
(©) С,Н.СН,СООН» С,Н,СООН > 
С,Н.ОН» C,H;SOH 
(d) C,H,OH > С,Н,СН,СООН > 
С,Н,СООН > C,H,S0,H 


In which of the following halides, the halogen 
atom is attached to sp? hybridised carbon atom? 
(a) Allylic halides (b) Vinylic halides 

(c) Benzylic halides (d) Both (a) and (c) 


Correct arrangement of the following acids in 
decreasing order of pK, values is 
CH,COOH, CLCHCOOH, F,CCOOH, 
I II Ш 
CICH,COOH 
IV 
(a I2»HI»II»IV»V (b) I»IV2 V» II? III 


(c) Ш>П>1>У>1У (d) Ї»Шэ1-1У»У 


Arrange the following СН,СН,СН,С! (1), 
CH;CH;CH(CICH,; (ID, (CH3;CHCH»CI (Ш) 
and (СН, СС! (IV) in order of decreasing 
tendency towards 5,,2 reaction. 

(a) 1» Ill» I» IV (b) IL» IV »1I»1 

(c) >> Il» IV (d) IV» Ili» I» I 


Which onc of the following reaction is a method for 
the conversion of a ketone into a hydrocarbon? 
(а) Aldol condensation 

(b) Reimer—Tiemann reaction 

(c) Cannizzaro reaction 

(d) Wolff—Kishner reduction 


FCH,COOH 
V 
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9, Amongstthe following, the most basic compound 
is 
(a) benzylamine 
(c) acetanilide 


(b) aniline 
(d) p-nitroaniline 
10. The reagent which does not react with both 
acetone and benzaldehyde is 
(a) sodium hydrogensulphite 
(b) phenylhydrazine 
(c) Fehling'ssolution (d) Grignard's reagent 
11. Hinsberg's reagent is 
(a) aliphatic sulphonyl chloride 
(b) phthalimide 
(c) aromatic sulphonyl chloride 
(d) anhydrous ZnCl, + cone. НСІ. 


12. Which of the following does not undergo HVZ 


reaction? 

(a) CH,CH,COOH (b) CH,-CH- COOH 
єн; сн, 

(c) СНу- ¢—COOH (d) None of these. 
CH; 


13. Which of the following is least acidic? 
(a) p-Nitrobenzoic acid 
(b) Benzoic acid 
(c) p-Hydroxybenzoic acid 
(d) p-Methylbenzoic acid 


14. The product (Z) of the following sequence of 
reaction is 


COOH 
Э SOCK, (y) МНЬ (y) МОН y жон „ ® 
Cl 


(a) p-chlorobenzamide (b) p-chlorobenzene 
(c) p-chlorotoluene (d) p-chloroaniline 


15. The compounds in increasing order of rate of 
reaction towards nucleophilic substitution is 


а cl e 
(di E 
NO, 
I П ш 


(а) I«II «III (b) Ш« «1 
(c) I«HI«II (d) IIL«I«II 


16. The increasing order of basicity of the following 
compounds is 


on CH,NH, CM CH;NH, 


I П 
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17. 


18. 


19, 


20. 


21. 


ш 
(a) 1<1<1 (b) 1<П<Ш 
(c) Ш<11<1 (d) Ш«11 
The final product of the following rcaction is 
CH,CH = CHCH,OH SS> 
(a) CH,CH = CHCHO 
(b) СН,СН,СН,СНО 
(с) CHCH = CHCOOH 
(d) СН,СН,СН,СООН 
Picric acid is 
(a) 2,4,6-trinitrophenol 
(b) 1,3,5-tribromobenzene 
(c) 2,4,6-tribromophenol 
(d) 1,3,5-trinitrobenzene 


Primary and secondary amines are distinguished 
by 

(a) Br//KOH (b) HClO 

(c) HNO, (d) NH; 

(R) in the given reaction sequence is 


HCN 


2 халуй. АЈС 
| ccoa "== (ру, 
OC HOM асы! 


(R) $—— — —10Q) 


(Optically 
active) 
OH он 
Ои-сн, НООС-С-СН, 
(а) (b) 
га NH, 
ie 
CI- C-CH, НООС-С-СН, 
(c) (9) 


гай Br. in CS, 
Q |> Major product + Minor product 
ES 


Major and minor products are respectively 
(a) p-bromophenol, i-bromophenol 
(b) o-bromophenol, p-bromophenol 
(c) p-bromophenol, o-bromophenol 
(d) o-bromophenol, m-bromophenol. 


22. The compound which reacts fastest with Lucas 
reagent at room temperature 15 
(a) butan-1-ol (b) butan-2-ol 
(c) 2-methylIpropan-1-ol 
(d) 2-methylpropan-2-ol 

23. Outof the following, which is incorrect resonating 
structure of diazonium salt? 


NEN: =N 


ш О 
N=N: 
© Ò 


24, (К) in the given reaction sequence is 


Fe/HCl NaNO, + HCI HLOH, 


C,H4NO,— —» (P) a OSR) 
(a) C,HsNH; (b) C,H.OH 


(c) С,Н,СООН (d) С,Н.СОМН, 

25. Chloroform is slowly oxidised by air in the 
presence of light to an extremely poisonous gas 
known as 
(a) freons (b) phosgene 
(c) methylene chloride (d) chloropicrin 


26. In the following reaction sequence (Y) is 


M үү ethes 1 
"e ahs (X) 323. (Y) 


(b) phenol 
(d) cyclohexane 


(a) benzene 
(c) aniline 


27. Acetophenone on Wolff — Kishner reduction gives 
(a) benzophenone (b) acctic acid 
(c) acetone (d) ethylbenzene. 


28. In the following sequence of reactions (Z) is 


HNOVH;SO, У NaNO, 


CH, 2 (Wy n2 ху NOs (0 
2 H,O/H,PO, 
COOH 
Qo 9 
OH cl 


“© 9 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


Which of the following does по contain a carboxyl 
group? 

(a) Picric acid 
(c) Benzoic acid 


(b) Aspirin 
(d) Ethanoic acid 


The fínal product of the following reaction is 


"ИОГ 
Р s. CH MgB А 
CHCH OH оак” “бу HO ? 35K 


(a) acetaldehyde 
(c) acetone 


(b) acetic acid 
(d) acetophenone. 


Aldol condensation is a characteristic reaction of 

(a) all aldehydes and ketones 

(b) only those aldehydes and ketones which 
contain a@-hydrogen atoms 

(c) only those aldehydes and ketones which do 
not contain a-hydrogen atoms 

(4) only aromatic aldehydes and ketones. 


The correct order of decreasing basicity of the 
given amines in gaseous phase is 
CH3NH, NH; (CH4j;NH (CH34N 
1 П Шш Iv 
(a) I» M» Ill» IV (b) Ш> I1» IV» 1 
() HI»121I»IV (d) IV »Ill» I» 11 


Which of the following compounds has the 
highest boiling point? 

(а) CH,CH;CHCI 

(b) СН,СН,СН,СН,СЇ 

(с) CH,CH(CH)CH;CI 

(d) (CH3,CCI 


Thecorrectset of compounds in order of increasing 
boiling points is 

(1) Bromoform 

(III) Bromomethane 
(V) Dichloromethane 
(a) I«IH «Il «V«IV 
(b) IV«V«III«II«I 
() V«IV«I«IIl«II 
(d) II«I«II «IV«V 


(1) Dibromomethane 
(IV) Chloromethane 


Which of the following is 3* amine? 


NH; N(CH3); 
NHCH4 NH, 
"OO © 
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36. 


37. 


38, 


39. 


20 


ч 
S 


NH 
б 


The increasing order of reactivity of the following 
compounds in Sy1 reaction is 


ОР 
С 


ш IV 


(a) III«II«IV«I (b) IV«III«II«I 
(с) 1«H«II «IV (d) II «I«IV «III 
An organic compound 'X' on treatment with NH; 
gives 'Y' which on heating gives 777, ‘2° when 
treated with Br, in the presence of KOH produces 
ethylamine. Compound 'X' is 
(a) СН,СООН (b) СН,СН,СН,СООН 
(c) Crs Гамин (4) СН,СН,СООН 

CH; 
The main product of the following reaction is 
C,H.CH,CH(OH)CH(CH;), "9:50: > 


Hs, JCH(CH3 
(a) Хас 
H H 


C, H,CH;CH,,. 


^ 
нс 


(b) C —CH, 


H “CH(CH,), 


сн СН, 
4) 57 авс 
H^ | хн, 


сн, 


Final product of the following reaction is 
CH;OH 


HPO, 
CH, 


CH; с» 
шее е 
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40. 


4 


42, 


43. 


_ 


What is the correct order of acidity from weakest 
to strongest acid for these compounds? 

O4 0H OH CH;OH 
СЕ,СН,ОН 


I I nt IV 
(a) I«IV «III «II (b) III «IV <1< 
(с) IV «I«III «II (d) Их HI «I«IV 
Increasing order of reactivity of the following 
compounds towards $42 reaction is 


cl 
С NNI 


1 П 


OX asus 


ш IV 
(a) I«II«III «IV (b) IV «III «II«I 
(c) I«I «IV «II (d) III«H «IV «1I 


Final product of the given reaction sequence is 


Anhyd. А. Zn-l ig. 
Ши] 


Н, NH. 
(с) 
CH; 
In the given reaction sequence, compound (Z) is 
NH, 


NaNOyMBF, 
0-9С 


(X) m=z 


sil л 
Br H,O 
z 


(а) 2,4,6-tribromoaniline 

(b) picric acid 

(c) 2,4,6-tribromophenol 

(4) 2,46-tribromofluorobenzene 
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44. In the given reaction sequence (Y) is 


NaOH, 


CO ———à (Y) 
o 
оо >С 

(a) (b) X 
о 
o 
CHO 
(c) (d) Ё! 
CHO 
. What is the product of the given reaction? 


on LO o NO} сн tts 
-(Qy-au. нон,с-(О)-сн, 


CHI, TH,C LOJ cn, 


(a) ON 


CH; 


(c) ON 


(d) No reaction 


SOLUTIONS 


(b): The isomer (2-chlorobutane) of the molecular 
formula (С,Н,С1) has an asymmetric carbon atom 
and is optically active. 


И 
C;Hs-C-CH; 
с 


The centre carbon atom has four different groups 
or atoms. 


(d): The relative ease of dehydration of alcohols 
follows the order 3° > 2° > 1°. 

(d): Tertiary alcohol will yield the corresponding 
alkyl chloride on reaction with concentrated HCI 
at room temperature because it is most reactive. 
(a): Greater the -/ effect, more will be the acidic 
strength. The order of -! effect is 
-50,Н»-СООН»-ОН 


(d): Allylic halides: = 97 
шидэн Mx 
sp? 
CH,X 
Benzylic halides : CY 
Vinylic halides : =, 
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10. 
12. 


13. 


14. 


15. 


(b): More the electron withdrawing effect, the 
compound will be more acidic. More the number 
of halogen atoms, greater would be the dispersion 
of the negative charge. Hence more will be 
stabilisation of anion and the compound will be 
more acidic. More the value of pK, less acidic will 
be the compound. Smaller the value of pK, the 
compound will be more acidic. 

(a): In the S42 reaction, there will be crowding 
in the transition state. Bulkier the groups, greater 
the steric effect and hence reaction will be more 
hindered, 


х NH,-NH, . * 
(d: Sos o E CS N- NH, 
KOH, glycol, s 
тсә СН + № 
Di 
CH,NH, NH, NH-C-CH, NH, 
(a): 
NO, 


In benzylamine, electron pair on nitrogen is not 
delocalised due to lack of conjugation. While in 
all other compounds it is delocalised, hence less 
available for protonation. 

(о) 11. (0) 

(с): For HVZ reaction, the carboxylic acids must 
have atleast one a-hydrogen atom. 

(c): ЈЕ substituent is electron releasing group 
(-СН/, then acidic strength is decreased while 
acidity increases with the presence of electron 
withdrawing group (—NO;). 


COOH COOH COOH COOH 
» » » 
NO, CH; OH 
(d): 

COOH COCI СОМН, NH, 
SOCh „ sO sO 

cl СІ СІ CI 

[55] (0 (2) 


p-Chloraaniline 


(c): An electron withdrawing group increases 
the reactivity towards nucleophilic substitution 
reaction. The effect is more at ortito-position than 
at meta-position. 


16. (a): In (II), the B-carbon in ring uses sp? hybrid 
orbitals. In (Ш), the B-carbon uses sp? hybrid 
orbitals. However, in (I), presence of electron 
withdrawing group (-NO;) enhances the electron 
withdrawal by the ring which further weakens 
the base. 


17. (a): CH;CH=CHCH,OH > 
СН,СН-СНСНО 


эв ха COCH, 
22, ; 
20. (b): e + CHCOCI Anhyd AlCl, 
x => 
(Р) 
{н 
ms он 
| 
НООС-С-СН, NC- €- CH, 
» МО acid 
4B 
0) (à 
(Optically active) 
OH он эн 
Br, in CS. Br 
21. (с): wt 4 
Br пог 
(Major) 


22. (d); By Lucas test we can distinguish between 
primary, secondary and tertiary alcohols. On 
reaction with Lucas reagent (conc. НСІ and 
anhyd. ZnCl;) at room temperature, tert, alcohols 
(39) produce turbidity immediately, secondary 
alcohols (2°) give turbidity in 5-10 minutes, 
primary alcohols (1°) remain clear, ie, the order 
of reactivity is 3° > 2° > 1°. 2-Methylpropan-2-ol is 
a tertiary alcohol and will react fastest. 


NG: Nek: Nek: N-R 
g + + 
23. (0): < < < 
: 


24, (b): С,Н,МО,- Ч» сундїн, 
(P) 
NaNO, + HCI | 273 К 


с,н,он «PSP сын МС 


R (0) 
25. (9:2СНС),0,-22“»2СОС) +2НС1 


Phosgene 


26. Өл Dry ether Сэм 


(X) 


{не 
Вг 
А 
©) * Махон 


Cyclohexane 


Ш NHNH. 
27. (d): -С- 2—5 
(d): CH, — C— CH, KOH, CH,OH 
Acetophenone T 
CH,OH 


С,Н.СН,СН,-Н,О 
Ethylbenzene 


28. (b: (Q) B5250, (ee © 


(w) (X) 


na {Cl 


222 
№ 
H,0/H,PO, 
N,+HCl+ (9) =й) | 
Вепгепе (Ү) 


(2) 
29. (a) 


о 
Il 
30. (9: СН,СН,ОН- ёс» СН,-С-Н 
Ethanol ` Ethanal 
(i) CH,MgBr|(ii) H,O/H* 


Ti T 
СНу-С-СН, ос СНу-СН-СН, 


Acetone Propan-2-ol 


31. (b) 

32. (4): In gaseous phase, the basicity of amines 
depends only on the +/ effect of the alkyl groups. 
More is the +I effect, more is the basicity. 
Thus, the basicity of amines decreases in the order: 
3° amine > 2° amine > 1° amine > ammonia 

33. (b): For the same halogen, boiling point of alkyl 
halide decreases as the size of the alkyl group 
decreases. 
For isomeric alkyl halides, boiling point decreases 
as branching increases. So, the decreasing order 
of boiling point is 
CH,CH,CH,CH,Cl > СН,СН,СН,Сї» 

CH4CH(CH3)CH,CI > (CH3)4CCI 
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34. (b: For the same alkyl group, boiling point 
increases with the increase in the size of the 
halogen atom. The boiling point increases as 
the number of halogen atoms increases. 

The increasing order of boiling points of the given 
compounds is 
IV«V«HI«II «1 

35. (b) 

36. (a): Compounds (1), (II) and (IV) are 3° alkyl 
halides while compound (III) is 2° alky! halide. 
Since 3° alkyl halides are more reactive than 2° 
alkyl halides towards 5,1 reaction, compound (Ш) 
is least reactive. Further reactivity increases in the 
order chloride « bromide « iodide (better leaving 
group). Thus, the increasing order of reactivity 
in S41 reactions is 
Ш« IL «IV «1 


37. (d): СН,СН,СООН-“-» СН,СН,СООМН, 
Propionic acid Ammonium propanoate 
(x) mM d 
CH,CH,NH, €: сн,сн,сомн, тог 

Ethylamine Propanamide 
e 
38. (c): Dehydration occurs in such a way that the 
double bond comes in conjugation with the C,H; 
group and further frans-alkenes are more stable 
than the cis-alkenes. 


CH,OH СН, 


н s” Ring 
> ттт, 


39. 1 
10): mo expansion. 


1° carbocation 
(Less stable) 


„н 
H 
2:220: 

Qu 

2* carbocation 

(More stable) 
40. (c): Carboxylic acids are stronger acids than 
phenols and phenols are stronger acids than 
alcohols. Among alcohols, due to strong -/ effect 
of F atoms, СЕ,СН,ОН is a stronger acid than 


benzyl alcohol. Thus, the overall acidic character 
increases іп the order : IV < | < IH < II. 


41. (с): The order of reactivity of alkyl halides 
towards S42 reactions is 1° > 2? > 3°, Thus 
compound (1) being a 3° alkyl halide is least 
reactive. 

Out of 1? alkyl halides (II) and (IV), due to large 

size and lower electronegativity of I” ion, it is 

better leaving group than СГ ion, therefore, the 

correct order of reactivity towards 5,2 reaction is 
I «II «IV «Il 
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anhyd. 
АС, 
шан ныг © 
на 
CH; CH 


43. (d): 
NH, 
OUO. /Н,О T NaNO,/HBF, 
0-5° С 
Aniline 
à 
N3BF; 


(2) [04] 
2,4,6-Tribromofluorobenzene 


44. 0: _%% , 
died (ii) Zn/H,O 


(X) 
NaOH,, (Aldol 
condensation) 


[9] 
Юн 
Heat 
f ЕТ] 
(0 НО 
Aldol 


45. (b): NO, is an electron withdrawing group, 
whereas —CH, is an electron donating group. 


х-(О)-снг o- и 


CH;-Ói 


CH;OH + O} сн, 


оно» 
ог) 


YQUASKED | 
WE ANSWERED 


Do you have a question that you just can't get answered? 
Use the vast expertise of our mtg team to get to the bottom 
of the question. From the serious to the silly, the controversial 
to the trivial, the team will tackle the questions, easy and 
tough. 

The best questions and their solutions will be printed in this 
column each month. 


Q1. 


Ans. 


Q2. 


Ans, 


Q3. 


Ans, 


What chemical is used in mosquito repellent 
creams? 

~ Kartik, Lucknow 
N,N-Diethyl-mcfa-toluamide, abbreviated as 
DEET (a slightly yellow coloured oil) is the most 
common active ingredient in insect repellents. It 
is intended to be applied to the skin or to clothing, 
and provides protection against mosquito bites 
and many other biting insects. 


o 
d d d. 
25 


(IUPAC name: N,N-Diethyl-3-methylbenzamide) 
Advanced Odomos cream contains 
N,N-diethylbenzamide and DEET 

(12% N, N-diethyl-3-methylbenzamide). 


12% 
cream 


What is organic food? 

= Suresh Wadhwa, Delhi 
For foods to be labelled as organic, at least 95% 
of the ingredients must come from organically 
produced plants and animals. All artificial 
colourings and sweeteners are banned in organic 
food. Farmers who grow organic products do 
not use conventional methods to fertilize, control 
weeds or prevent livestock disease. For example, 
rather than using chemical weedkillers, organic 
farmers may conduct more sophisticated crop 
rotations and spread mulch or manure to keep 
weeds at bay. | 


Which organic compound is mixed with LPG 
to detect leakage? 

- Mukul, Haryana 
Chemically it is ethanethiol or commonly 
known as ethyl mercaptan (СН,СН,5Н), It is 
toxic in nature and is commonly derived from 
crude oil. Ethanethiol has a strong bad odour. 
Ethanethiol is added to butane and propane 
(LPG) to impart an easily noticed smell to these 
odourless fuels, that otherwise pose the threat of | 
fire or explosion. 


05. 


Ans. 


What do you mean by the term ‘food 
irradiation'? 

- Pratima, Ludhiana 
. Food irradiation involves the use of either high- 
speed electron beams or high-energy radiations 
with wavelengths smaller than 200 nm, or 
2000 A (eg, X-rays and y-rays) These rays 
contain sufficient energy to break chemical 
bonds and ionize molecules that lie in their path. 
The two most common sources of high-energy 
radiations used in the food industry are cobalt- 
60 (Co) and cesium-137 (17s). For the same 
level of energy, y-rays have a greater penetrating 
power into foods than high-speed electrons. 
The energy from the y-ray passing through the 
food is enough to destroy many disease-causing 
bacteria as well as those that cause food to spoil, 
but is not strong enough to change the quality, 
flavour or texture of the food. It is important 
to keep in mind that the food never comes in 
contact with the radioisotope and is never at risk 
of becoming radioactive. 


What chemicals are used in food preservation? 
- Mauoj Nair, Gujarat 
Some antioxidants such as BHA (butylated 
hydroxy-anisole ^ and BHT (butylated 
hydroxytoluene) are added to foods to prevent 
spoilage. Few other examples of food additives 
are sodium benzoate and benzoic acid, sodium 
and potassium sulfite, calcium, sodium 
ascorbate, and ascorbic acid (vitamin C). 


OH 
CH; 
CH3 
СН, 
Осн; 
(ВНА) 


A special class of additives that reduce oxidation 
is known as the sequestrants. Sequestrants are 
compounds that "capture" metallic ions, such 
as those of copper, iron and nickel, and remove 
them from contact with foods. The removal 
of these ions helps preserve foods because in 
their free state they increase the rate at which 
oxidation of foods takes place. Some examples 
of sequestrants used as food preservatives are 
ethylenediaminetetraacetic acid (EDTA), citric 
acid, sorbitol, and tartaric acid. 


о, [OH 
I О 


OH 
OH 


(Citric acid) 
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ORGANIC COMPOUNDS CONTAINING OXYGEN 


e Introduction 


e Classification, Nomenclature, 


Properties, Distinction, Uses 
Alcohols, Phenols and Ethers 
Aldehydes and Ketones 
Carboxylic Acids 


Structure, Preparation, 


Qn Series 


Maximize your chance of success, and high 
rank in JEE (Main and Advanced) /BITSAT 
by reading this column. This specially 
designed column is updated year after year 
by a panel of highly qualified teaching 
experts well-tuned to the requirements of 
these Entrance Tests. 


Organic Compounds Containing Oxygen | 
Organic Compounds Containing Nitrogen 


TIPS TO REMEMBER 


ALCOHOLS 


Q General formula : Alcohols are the hydroxy 
derivatives of alkanes having general formula 
СН», ОН. 

Classification Alcohols are classified as 
monohydric and polyhydric alcohols depending 
upon the number of hydroxyl(—OH) groups 
present in the molecule. 


Monohydric alcohols Polyhydric alcohols 
[> 1° Alcohol CH4CH;OH 2° Alcohol СН,— CH — CH; { | 
ка 
Eget р он Dihydric Trihydric Hexahydric 
Wo propyl ЕРШ CH,OH СНеОН  CH,OH 
| І] T i 
19 | f сњон ÇHOH — (CHOH), 
Vinylic СН,-СН-ОН L> 3° Alcohol СНу- Se сн, Ethylene glycol CH,OH СН,ОН 
Alcohol (Unstable) 2 
OH Glycerol Sorbitol 
tert-Butyl alcohol CH, 
( 
[> Allylic Alcohol СН,-СН-СНу-ОН | CH,- CH- СН Сну CH=CH- C- CH, 
(15) OH OH 
OH (1) он (3°) 
| | 
CH,OH СН-СН, CH,—C- CH, 
-» Benzylic Alcohol | 15 | 2, | 
> чу us 
(1°) (2°) (3°) 
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Q Nomenclature : In common system, alcohols are named as alkyl alcohol. 


О According to IUPAC system, alcohols are called 'a/kanoís', by replacing ’-e’ of alkane by ol! 


Compound Common name | IUPAC name 

CH; — CH; — CH; — CH; — OH n-Butyl alcohol Butan-1-ol 
CH= шан CH, — СН, sec-Butyl alcohol Butan-2-ol 

OH | 
СНу- ir СН,-ОН Isobutyl alcohol 2-Methylpropan-1-ol 

CH3 

FH tert-Butyl alcohol | 2-Methylpropan-2-ol 
СНу- М = ОН 

CH, 
СН EH — КЫ; Glycerol Propane -1, 2, 3-triol 
OH OH OH 


Structure : In alcohols, К — OH, the О atom of 
hydroxyl group is attached to C atom by a sigma 
(0) bond formed by the overlap of sp? hybridised 
orbital of C atom with sp? hybridised orbital of O 
atom. 


O  O atom of the hydroxyl group has two bond 
pairs and two lone pairs of electrons. The 
C — O — H bonds are not linear and the bond 
angle is 108.9*, slightly less than tetrahedral 
angle (109°28’) due to the repulsion between 
two lone pairs of electrons of O atom. 


52 


sn 
Preparation 
aq. KOH 
RX — ROH 
Alkyl halide Moisi AgOH 
or aq. K;CO, 


conc Н,8О/НЭ — 

% y ()BHinTHE | pe 

с=с RCH,OH 
Ат 2 


(ii) NaBH, ОН” 
(Markovnikov's) 


КМН, NOSE HC ROH + N; + H,O 


Fl Amine 
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ROR OS HOLS кон 
Ether 
H,/Pt or Pd or Ni 
RCHO RCH,OH 
1° Alcohol 
or = or 
ceo 3 сага 
Carbonyl 02 он 
compounds ^ (i) HOM? 29 Alcohol 
£M i) RMX; h 
cH- CH, A = ee + RCH,CH,OH 
Oxirane ) Ну 1° Alcohol 
RCOOH E ЦАН, or B;H,/ether RCH,OH 
Сайохуйсаад”. НО 
H;O/H* or OH" 
SC RCOOH + ROH 
ag. NaOH 
RCOOR (Saponification) “Өд ӨӨХ ДОО 
Ester 
(i) LiAIH, ос 
Ne/C;HSOH. .. 
oo RCH,OH + ROH 
LiAIH, 


(КСО)у,О Ee Tm RCH;OH + RCOOH 
Acid anhydride 


LiAIH, 
RCOC| “SEL RCH.OH + LiCI ТАС, 
Acid chloride 


O Reducing nature of different reagents 


LiAIH,|NaBH, | B;Hg 


3 Physical Properties 


O Physical state : Lower alcohols are colourless 
liquids with characteristic smell while higher 
alcohols are colourless, odourless waxy 
solids. 

O Solubility : Solubility of alcohols in water is 
due to their ability to form hydrogen bonds 
with water molecules. 

- The solubility decreases with increase in 
size of an alkyl groups. 

O Boiling points : The boiling points of 
alcohols increase with increase in the 
number of carbon atoms as van der Waals 
forces increase. 


Key Points 
Q For isomeric alcohols, solubility increases 
with increase in branching: 1° < 2° < 3° 
Q In alcohols, the boiling points decrease 
with increase of branching in carbon chain 
due to decrease in van der Waals forces 

with decrease in surface area. 
1°>2°>3° 


9 Chemical Properties 
O  Alcohols react both as nucleophiles and 
electrophiles. 
- Alcohols react as nucleophiles when the 
bond between O — H is broken. 
- Alcohols react as electrophiles when the 
bond between C — O is broken. 


Q Chemical Reactions 
O Reactions involving cleavage of O—H 


bond 
Мат К 
RO — Na +H, 
3 (RO),Ca + Н, 
= (RO); Al + Hy 
EE: RO-M +H, 
22 
КОНО RO —Na + NH; 
RO СОК + H,O 
RO —COR + НСІ 
RO—COR + RCOOH 
> RO—MgX + RH 
RO—R + RHSO, 
RO —SO;OH + HjO 
Cone: HNOS. S NO, + H,O 


О Reactions involving cleavage of C—O 
bond 
HX/Anhyd. ZnCl 


R-X + H,O 


$R-X-*HjPO, 
R—X + POX, + HX 
> R-X + HPO; 


RCI + 80,7 + HCIT 


Pyridine 


Conc. Н.50, 
443 K or 
Conc. Н,РО, 


С=С + HO 


ALO. А 
2-3 с=с +H,0 


Нь, . RNH ROH/ALO, XH 
А0», 633 K^ 2 633 K aN 
ROH/AI,O; 


зк 


RN 


RCHO - RCOOH 


KMnOyH*orOH", 
or KyCrjOjH* 


RCOOH 


PEC 


orco cunc? RCHO 


Cu/573 К 


RCHO or RCOR 
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О Acidity of alcohols : 1° > 2° > 3° 


Key Points 


More the number of electron releasing 
groups, lesser will be the acidic strength. 
RO—H «:B —> RÖF + BH 

Acid Ваѕе 
The order of reactivity of reactions 
involving cleavage of C — OH bond is 
39»29»1? 
39 alcohols do not undergo oxidation 
reaction, with strong oxidising agents like 
KMnO, in neutral or alkaline solution 
but are readily oxidised in acidic solution 
(К.СгсО7Н:5О0, or KMnO,/H5SO4) 
Cleavage of C — C bond takes place and 
à mixture of carboxylic acids containing 
lesser number of carbon atoms is formed. 


Key Points 


Q Ease of dehydration of alcohols follow the 


order of stability of carbocations (as they 
are formed as an intermediate). 
3? alcohols » 2? alcohols » 1? alcohols 


Q Dehydration of alcohol always occurs 


in accordance with the Saytzeff rule ie., 
the more substituted alkene is the major 
product. 


о Dehydration of alcohols often give alkenes 


derived from rearranged carbocations, 


O Oxidising nature of different reagents 


Reagent Purpose 
Chromic acid, | 1° alcohol to carboxylic acid. 
Н:СгО, 
Pyridinium | 1* alcohol to aldehyde and | 
chlorochromate | 29 alcohol to ketone without 
(PCC) affecting double bond. 
CrO4/H5;SO, 2? alcohol to ketone. 
Jones reagent | 1° alcohol to aldehyde and | 
(chromic acid 29 alcohol to ketone, without 
in aqueous affecting double bond. 
acetone.) 
| MnO; It selectively oxidised allylic 


and benzylic 19 and 2° 
alcohols to give aldehyde 
and ketones respectively. 


O Mechanism of dehydration of alcohols 


Cone HO, 
Снн “++ CH; = CH; + НО 
yy үү 
Н-С-С-0-НН"-25нН-С-С-0-н 
Ї T That 
нн нн 
Protonated alcohol 
[slow 
Y 
H 
Decus +H = н-с®с'+н,о 
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Formation of carbocation 


JANUARY ЛА 


о Distinction between 1°, 2? and 3? alcohols 
о Dichromate test (Oxidation test) : 


O Victor Meyer's test : 


Primary Secondary Tertiary 
R—CH;OH R R 
i 
NaCO; | К-С-0ОН Ric OP 
АРТ 50, i ! 
50, H R" 
o 
Ш МауСп0Я | | NajCO; 
К-С-Н 101} „но, xd = HO, 
Aldehyde 
R No reaction 
10] SEHE 1 (solution remains 
v H50; R=C=0 orange) 
o Ketone 
li (orange solution 
Кк-С-ОН | becomes green) 
Acid 
(orange solution 
becomes green) 


Primary | Secondary | Tea | 
КСН,ОН 6825 
27 HI Rr HI 
RCH;I E I 
| е p NO. 
gNO; 
RCHNO. Ex. 
D NS RZC-NO; 
HONO R 
HONO 
Rc nm NO, No reaction 
, NOH ? | мон 
Nitrolic acid Pseudo nitrol 
ET Colourless 
NaOH 
Blood red colour Blue colour 


O Lucas test : Lucas reagent is a solution of 
сопс. HCI with anhyd. ZnCl. With Lucas 
reagent, 

Primary alcohols — No cloudiness 

Secondary alcohols - Cloudiness in 5 minutes 

Tertiary alcohols – Cloudiness immediately 
O Catalytic dehydrogenation : 


RCH,OH —4—> RCHO + H, [Dehydrogenation] 


1Alcohol 2C Aldehyde 
Коснон <> BSc = О + H, [Dehydrogenation] 
2° Alcohol Ketone 
сн, сн, 
CH,—C-OH 5e» “C=CH,+H,O 
сн. i CH,” [Dehydration] 
3° Alcohol Alkene 
PHENOLS 


Phenols are the compounds in which hydroxy 
(—OH) group is directly linked to aromatic ring 
having formula C;H3OH. 

Classification : Like alcohols, phenols are also 
classified as mono and polyhydric phenols. 


OH OH OH OH 
í eO i 
Phenol OH 
епо! 
А OH 
(Memehyére) сон —  Rosareinol. ^ Hydroquinoné 
(Quinol) 2 
Dihydric 
OH OH 
2 HO. OH 
OH HO OH 
ÓH 
Pyrogallol Hexaphenol 
(Trihydric) (Polyhydric) 


Nomenclature : The simplest hydroxy derivative 

of benzene is phenol also called carbolic acid. It is 

its common name and also an accepted IUPAC 
name. 

O As structure of phenol involves a benzene 
ring, in its substituted compounds the 
terms | orfho(1,2-disubstituted), — meta(1,3- 
disubstituted) and para(1,4-disubstituted) are 
used in the common names. 


Compound | Common name | IUPAC name 
OH |о-Стево! |2-Methylphenol | 
| 4 3, CH, 
OH - [Catechol |Benzene-1, 2-diol 
1 
2 Ї OH 
xX 
OH Resorcinol |Benzene-1, 3-diol 
Zu 
lls 
[Мон | 
he Hydroquinone |Benzene-1, 4-diol 
ГЕ i 
2 | or quinol 
xo 
4 
OH 
| OH Pyrogallol Benzene-1, 2, 3-triol 
12,0н | 
3 
OH | | 
| 
OH [rsgromsprenol 3-Bromophenol 
1 
à 
Br | 
OH lo-Aminophenol 2-Aminophenol 
ANH, | | 
| 
ES 
OH p-Nitrophenol — 4-Nitrophenol 
1 
28 j 
2⁄3 
14 
NO; | 


О Structure: In phenols, the — OH group is attached 
to sp? hybridised C atom of an aromatic ring. 

O The C—O bond length in phenol is slightly 
less than the C — O bond length in alcohol 
due to partial double bond character of 
C—O bond and sp? hybridised state of 
C atom to which O atom is attached. 


OF 


109° H 
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о Preparation 


1. From benzenesulphonic acid 5. From haloarenes (Dow's process) 
SO,H SO4Na ONa ONa eK = 
: 320 aim M 
NaOH NaOH dil. HCI « dii HCl (б) à (^ Y NO 
02 573-603? =Nacl | -NaCI О, -NaCl, EI NaOH 
-Na,SO,,-H,O 
2. From diazonium salt 6. From c emen 
мг 3- CH=CH; 
dil. Н.80, A CHOH gen 
il. H5SO,, 
mmol EVA v ET 
+H,O N, на Phenol 2. H", H,O 


3. From phenylmagnesium bromide 7. Raschig's process 


700 К 
MgBr OMgBr f C,H;Cl + H,O 
ds 1 o. dry ether H* (steam) 
D —mo | CuCl /FeCl 
2 mo 2C, HCl €— 5. — 26,H, + 2HCI +0, 
4. From sod. salt of salicylic acid 5 
он OON Ма o 
a 
NaOH/CaOA „ anci j 8 Prom benzene 
-Na;CO;, -H;O' -NaCl 1-12- CH, +0, 
Q Physical Properties ion more stable thus favours the 
O State and smell : Phenols are colourless marang S prena НЕТИ 
crystalline solids or liquids. 7 There is also charge delocalisation in 
= Thoy have characteristic phenolic odours. phenol also, but its resonating structures 
O Boiling points : Boiling points of phenols have charge separation making phenol 
are much higher than the corresponding цо less stable than phenoxide ion. 
aromatic hydrocarbons and haloarenes due © О: 1O: 
to involvement of intermolecular hydrogen 


bonding. 

О Solubility : Like alcohols, phenols are soluble 
in water due to the formation of hydrogen 
bonding with water. 

- Phenols are less soluble than alcohols due 
to large hydrocarbon (benzene ring) part. 
О Chemical Properties 

O Acidic nature : Phenols are more acidic than 
alcohols as the hydroxyl group in phenol is 
directly attached to highly electroncgative 
sp? hybridised C atom of benzene ring which 
decreases the electron density on O atom. 

- Thus increases the polarity of O — H bond 


and results in an increase in ionisation of e 
phenols. g 
жин» 
ОН o 
e" 3 - An electron withdrawing | group, 
ы +H increases the acidic strength of phenol in 


substituted phenol. 


- Moreover, in phenoxide ion, the charge - While an electron releasing group, 
is delocalised which makes phenoxide decreases the acidic strength of phenol. 
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Q Chemical Reactions 


i (9) E 


NH, 
NH, 
HO + anhyd. ZnCl; 
300°C 
ососн, Y 
CH,COOH/H or 
CH;COCI/Pyridine 
на» or (CH;CO);O, H* 
OH 
Br Br 3Br (ay) 
ЗНВг + | 
Br 
(white ppt.) 
OH н 
Br Bry incs, 
К 273K 
n (minor) 
T 
(major) 
OH OH 
= ONU HNO 
298 К 
(major) 
NO; 
(minor) 
OH 
ON МО, cone. HNO, 
conc. H504 
NO, 
(Picric acid) 
OH OH 
сн, 
+ снуа 
anhyd. AICI; 
CH; (o-Cresol) 
(p-Cresol) (д) 
(major) 
н «— L9. 
1518) S03H€-y5K 


(p-product) 


Naor 


Суврага 


Ni/533K 


(i) CHcoct 
(ii) anhyd. AICI, 


с,н,сос1 
aq. NaOH 


Q 
ons 
Cae 


+ POCI; + HCI 


OH 


(i) СО, 400 К, 4-7 atm СООН 
(ii) i= ч 


(Kolbe's reaction) 


+9" 
Nae 
H,O 


шин Tim 


OH 
Oreo 


сосн» 


(Fries rearrangement) 
OCOC,H; 


+ NaCl + H,O 
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O Mechanism of Riemer-Tiemann reaction 
Reaction mechanism involvestheelectrophilic 
attack by dichlorocarbene generated from 
chloroform. 

CHCl; + OH. == :CCl} + НО 
(CC —:CCL + СГ 
Dichlorocarbene 
(Attacking elecirophile) 


CHCl, 
+1CCh—> Гы 


2NaOH 
-2NaCl 


OH 
wt 
эд Од б sey m 


(unstable) 


92 


CHO 


Salicylaldehyde 


2 Test for Phenols 
O Ferric chloride test : Phenol gives violet 
colour with neutral FeCl; solution. 
OH 


2 

$ ©) + FeCl; —>3H* + (Ее(ОС,Н;),]? + 3HCI 
X (violet complex) 

О Bromine water test : Phenol gives white 


ppt. with Br2-water due to the formation of 
2, 4, 6-tribromophenol. 


OH OH 
Br. Br 
+3Br. — * 3HBr 
Br 
(white ppt.) 


О Liebermann’s nitroso test : Phenol on 
reaction with NaNO; and conc. H;SO, gives 
deep green or blue colour which changes 
into red on dilution with water. 

O Phthalic anhydride test : Phenol reacts with 
phthalic anhydride in presence of conc. H2504 
and gives phenolphthalein which gives pink 
colour with alkali. 
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Phenolphthalein 


OH 
Phenol (Ivo molecules) 
O Ammonia or sodium hypochlorite test : 
Pheno! gives blue colour. 
O Coupling reaction : Phenol gives orange azo 
dyes with diazonium salts in weakly basic 
solution. 


£ y= ian 9. 


Orange azo dye 


ETHERS 


General formula : Ethers are the compounds 
having general formula C,H5,,00 where n is 
always greater than 1. 

Classification : Ethers can be classified as 

symmetrical or simple ethers having formula 

R— O— R and unsymmetrical or mixed ethers 

having formula R — O — R’, 

Nomenclature : Common names of ethers are 

derived from the names of alkyl/aryl groups 

written as separate words in alphabetical order 
and adding the word 'eflie at the end. 

O If both the alkyl groups are the same, the 
prefix “АГ is added before the alkyl group. 

O According to IUPAC system of nomenclature, 
ethers are regarded as hydrocarbon 
derivatives in which a hydrogen atom is 
replaced by an — OR or — OAr group, where 
R and Ar represent alkyl and aryl groups, 
respectively. 

- The larger R group is chosen as the parent 
hydrocarbon. 


Compound Common name IUPAC name 

C;H5OC3Hs Diethyl ether Ethoxyethane 
CH3OCH;CH;CH; Methyl n-propyl ether 1-Methoxypropane 
С,Н,ОСН,СН: Ethyl phenyl ether (Phenetole) | Ethoxybenzene 
CsHsO(CH2),CH3 Heptyl phenyl ether 1 1-Phenoxyheptane 
СН,О- єн єн, | Methyl isopropyl ether 2-Methoxypropane 

CH; 
CH3O = CH, = CH; = OCH; - 1,2-Dimethoxyethane 
Н.С CH. 2-Ethoxy-1,1-dimethylcyclohexane 


227 


О Structure : In ethers, the four electron pairs, ie., 
the two bond pairs and two lone pairs of clectrons 

on O atom are arranged approximately in a 

tetrahedral arrangement. 

O The bond angle is slightly greater than 
the tetrahedral angle due to the repulsive 
interaction between the two bulky (—R) 
groups. 

О The C— O bond length (141 pm) is almost the 
same as in alcohols. 


еә 


о Preparation 


From alcohols by dehydration 
2ROH conc. 1550, 413 К _ 


ог AO, 523 K 
From alkyl halide КОК 
RX + RONa — D Ether 
(Williamson synthesis) — 
2КХ + Ag;O(dry) 


-AgX 
From Grignard reagent 
ра , ” Dry vihwr, 

ROCH;X + R'MgX— — —» ROCHR’ 

2 -MgX; 2 
From diazomethane 

HBF,A. "i 
КОН * СНМ, — 77 ROCH; 


From alkenes 


No у НОА КОН LL 
26 = CO NaBH, OFF ат 
н OR 
О, 
ROOMS ТҮ 
or mCPBA, TEC Wr RCOOH 
24:58 epoxid 


Key Points 
Q Williamson synthesis can be used to 
prepare ethers containing 2? or 3? alkyl 
groups through 5,2 mechanism. In this 
case, the alky! halide must be 1°. 


Тэг, (x 
CH, C- ÓNa + Сн 8—7 
сн, сн," 
СНу- Ö-C-CH;+ NaBr 
CH, 


- n the case of 2° and 3° alkyl halides, 
elimination takes place. 
СН, 


! а 
CH,- C Br + NÓ- CH, 
сн, 1 


СНу-С-СН, + NaBr + CHOH 
СН, 
2-Methylpropene 
Q Williamson synthesis method cannot be 
used to prepare diaryl ethers. 
Q Dehydration of alcohols for the formation 


of ethers follows the order : 
1? > 2? > 3° 


O Physical Properties 
O Physical state : Dimethyl ether and diethyl 
ether are exceptionally gases at room 
temperature while all other ethers are 
colourless liquids with characteristic etheral 
smell. 
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о Polarity : Due to bent structure, they have net 
dipole moment and therefore they are polar 
in nature. 

O Boiling points : Boiling points of ethers are 
much lower than alcohols due to inability of 
forming hydrogen bonds. 

O Solubility : Ethers are soluble in water to a 
certain extent due to hydrogen bonding. 

- However solubility decreases with 
increase of molecular mass. 

- Ethers are fairly soluble in all organic 
solvents such as alcohol, chloroform, 
benzene, etc. 

O Density : Ethers are lighter than water. 

2 Chemical Reactions 
HX 


373 К 5 » КОН 
сопс. НСІ ate) БЭ 1 (GF 
Hi(cold) RI+ROH 
2RI + H,O 
2RX «ГОХ, 
il. 
номи. НО, ‚ ROH 
under pressure, А 
,Н,50, 
t= ROH + ROSO3H 


CH,COCI, A 
Anhyd, ZnCl, 
(СНСОО, А 
Anhyd. ZnCl; 


RCI + CHCOOR 
2СН,СООК 


ea e 
СНу-СН-О-СН-СН, 
С,С,ОС,С, 


Cl, dark 


(С.Н,ОС,Н,- 


CH;—CH, 


Key Points 
Q Reaction of ether with excess of HX: 

O When one of the alkyl group is a 
3° group, the halide formed is a 3° 
halide. 

О In case of anisole, the halide formed 
will be methyl iodide. 

О The order of reactivity with halogen 
acids follows: HI > HBr > HCl 

о Ethers act as Lewis bases, form complexes 
with Lewis acids called etherates. 


г OR, 
2n,0+Mg7® —> ми? 
5 “х v X 
RO x 


Grignard mageni vlherale 


ALDEHYDES AND KETONES 


General formula : These are the compounds 
with carbon-oxygen double bond (5C 2: O) called 
carbonyl group having general formula C,H;,O. 
Aldehydes contain carbonyl group attached 
to either two H atoms or one H atom and one 
C atom of an alkyl/ary! group. 

In ketones, the carbonyl group is attached to two 

C atoms of an alkyl/aryl group. 

Nomenclature : The common names of most 

aldehydes are derived from the common names of 

the corresponding carboxylic acids by replacing 
the ending — ic' of acid with aldehyde. 

O The location of the substituent in the carbon 
chain is indicated by Greek letters о, В, y, à, 
etc. 

O The common names of ketones are derived 
by naming two alkyl or aryl groups bonded 
to the carbonyl group. 

O The locations of substituents are indicated by 
Greek letters, a oc, B B" and so on beginning 
with the carbon atoms next to the carbonyl 
group, indicated as o сс, 

O The IUPAC names of open chain aliphatic 
aldehydes and ketones are derived from 
the names of the corresponding alkanes by 


ic * Сан СООС,Н, replacing the ending ~e with — al" and ~one 
500 atm respectively. 

Compound p Common name IUPAC name | 
CH3CH(OCH3)CHO o-Methoxypropionaldehyde 2-Methoxypropanal | 
СН; = CHCHO Acrolein Prop-2-enal | 

CHO m-Bromobenzaldehyde 3-Bromobenzenecarbaldehyde 

or 
27 3-Bromobenzaldehyde 
Br | 

(СН 5»СНСОСН(СНА)» Diisopropyl ketone 2,4-Dimethylpentan-3-one 
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Э Structure 
7 bond with O atom. 


: The C atom of carbonyl group is sp hybridised and forms three c bonds and one 


O Carbonyl carbon with three atoms attached to it lie in a same place with bond angle 120? and trigonal 
coplanar structure and п-еіесігоп cloud lies above and below of this plane. 


Q Preparation 
1. Oxidation of alcohols 3 
RCH,OH + [О] 3 
H,O + RCHO 
RyCHOH + [pj 288207 * но, 
о 
Н,О+ R- d =R 
2, Oppenauer oxidation 
R,CHOH + (CH); CO SUHE 
(CH,),CHOH + RCOR 
3. Catalytic dehydrogenation 
of aleohols 
RCH,OH —S>> RCHO Н,! 


R CHOH =>» RCO + HT 


573K 
4. Reductive ozonolysis of alkenes 
CHCl, „©. 
RCH=CHR ноу. RCH) (eu 
V суш | | Aldehydes 
Оо == апа 
2RCHO + Zno 21100 Ketones 

5. Rosenmund reduction 

RCOCI + Н, ОЗ. CHO HCI 


тг 
5 boiling xylene 
6. Reduction of nitriles 

(i) AIHG-Bu), „ 


RCHO 


(ii) HzO 

(i) R'MgX/dry ethe: p 
ТЕ» ВСОК 
бас НО, ус, 

(ii) Ether 

(ii) HO * NH,CI 


(Stephen reduction) 
7. From esters 


i) DIBAL-H, 195 K 
RCOOR OAL IE KE RCHO 


(ii) HO. 
8. Gatterman-Koch reaction 
CHO 
со, нез 
О Anhyd. AICL, CuCl 
9. Friedel—Crafts acylation Е 
Ч OR 
Oe © 
Anhyd. AlCl, 


- 10. From alkynes 


dil H,SO, 
HgSQ,, 333 К RCHO 
miS m or 
B, Hy THF RCOR 
HOON 


11. Oxidation of 1,2-glycols 
R ae = Cice РЬ(ООССН,), "d 


OH OH 
RCHO + R'CHO + 2CH,COOH + 
: он он (CH3COO),Pb 
ы 2 10] ^ , 
R^ CES ——> RCOR + R'COR 
12. Etard reaction 
CH, CHO 
A 1. CrOJ(CH4CO)O 
So 
(О) 2. OH7, HO 
хо” 


+ 2CH,COOH 
13. Oxo process 


IC CODE 


RCH=CH, + CO + H, TOC, pressure? pressure 


КСН,СН,СНО 
14. Wacker process 
CuCl, 


H,C=CH, + PdCh + НО iro? 
CH4CHO + Pd + 2HCI 
15. From alkyl halides 
RCH;X + (CH450 ——> RCHO 
+ (CH355 + HX 
R,CHX + (CH,),SO —> R,CO 
+ (CHj5S + HX 
16. From lithium and cadmium salts 
2RMgX + CdCl, “> R,Cd + МЕСІ,» МЕХ) 
RjCd + R'COCI —> RCOR' + RCdCI 
|! ji 
R—COOLi * CH,Li — R-C—CHs 
OLi 


1223 
Үс 

R zie —CH. 
OH 


T Y 
R—C-CH, e 
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о Physical Properties 

O Physical state: Lower members of aldchydes 
and ketones (upto С) are colourless volatile 
liquids except formaldehyde which is gas at 
ordinary temperature. 

- Higher members of aldehydes and 
ketones are solids with fruity odour. 

- Lower aldehydes have unpleasant odour 
but ketones possess pleasant smell. 

O Boiling points : The boiling points of 
aldehydes and ketones are higher than 
hydrocarbons and ethers of comparable 
molecular masses, 

- Itis due to weak molecular association in 
aldehydes and ketones arising out of the 
dipole-dipole interactions. 

- Also, their boiling points are lower than 
those of alcohols of similar molecular 
masses due to absence of intermolecular 
hydrogen bonding. 


Intermolecular dipole-dipole interactions 


Key Point 
Among, isomeric aldehydes and ketones, 
ketones have slighty higher boiling points 


due to the presence of two electron releasing 
alkyl groups which make carbonyl group 
more polar. 


O Solubility : Lower members of aldehydes and 
ketones (upto C4) are soluble in water due to 
H-bonding between polar carbonyl group 
and water. 

- However, solubility decreases with 
increase in molecular weight. 

- Aromatic aldehydes and ketones are 
much less soluble than corresponding 
aliphatic aldehydes and ketones due to 
larger benzene ring. 

- However all carbonyl compounds are 
fairly soluble in organic solvents. 


О Chemical Properties 

© Polarity of carbonyl (>C= O) group: Due to 
high electronegativity of O atom, the carbon- 
oxygen double bond is polar in nature having 
small positive charge on C atom and small 
negative charge on O atom and shows net 
dipole moment. Hence, the carbonyl carbon, 
is electrophilic in nature acts as Lewis acid 
and carbonyl oxygen, is nucleophilic in 
nature acts as Lewis base. 
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Sc=0 <> 21-07 

15251: 1-28D 
Therefore aldehydes and ketones undergo 
nucleophilic addition rcactions in contrast to 
alkenes which undergo electrophilic addition 
reactions. 

© Acidity of o-hydrogen atoms 

The acidity of a-hydrogen atoms of carbonyl 
compounds is due to the strong electron 
withdrawing effect of the carbonyl group and 
resonance stabilisation of the conjugate base. 


[e] eo о 
= ены 
f G 
H :В 
© Nucleophilic Addition Reactions 

- Relative reactivities of aldehydes and 
ketones: Aldehydes are generally more 
reactive than ketones in nucleophilic 
addition reactions due to steric and 
electronic reasons. 

- Sterically, the presence of two relatively 
large substituents in ketones hinders 
the approach of nucleophile to carbonyl 
carbon than in aldehydes having only 
onc such substituent. 

- Electronically, aldehydes are тоге 
reactive than ketones because two alkyl 
groups reduce the electrophilicity of the 
carbonyl more effectively than in former. 
HCHO > RCHO > PhCHO > RCOR > 

RCOPh > PhCOPh 


N 
HCN ` cce 


Cyanohydrin 


Bisulphite 
ppm m (0 RMgX | у „К 
|2с-0| с=О a H,0° “on 
ROH ROH OR 
3 c IR Se 
OH Фунс OR 


dry HCI 
оноон Hemiacetal Acetal 


CHOH | S297 Çh, 
msa 7 7^9-CH, 
©  Nucleophilic Addition - Elimination Reactions 
(i) NH, 
[mm 
(i) NH,—Z 
Une VON 
Z= Alkyl, Aryl, — OH, - NH; — МНС,Н; 
О; 


\ 
-мн-( У-мо,, —NHCONH; 


х 
/C=NH 
Imine 


[eso 


O Oxidation and reduction reactions 


Oxidation Reduction 
K,Cr,0,/H* 
RCOOH == нум or 
*OH- OH- Ptor Pd 
RCOO" + 2Ag СН OH OF Me E 
Silver mirror test Tollens' reagent n [CIA Hor харна. CHOH 
(only aldehydes) ! "uet eO о ((CHy),CHO} AI R ^ 
RCOO + Cu,0. ын ТОН” P + (CH3;CHOH 
red ppt - R'=Hor ЭЭ Mecrwein-Tonndorf Verley reduction 
Fehling's solution test alkyl or (only ketones) 
(only aldehydes) ary] group Zn-Hp/HCt 
RCOOR’ < DUM CISRRERRESSRCHUR 
нс 
Baeyer-Villiger oxidation © 5 
i CuO or Cu(OH), alias Ёч сү 1, 
RCOO + СиО * sodium citrate R z 
r i МН,-МНукОН 
Benedict's solution test ae 
{only aldehydes) Wolff-Kishner reduction 
О Haloform reaction - Ifboth of them contain o-hydrogen atoms, 
Given by methyl ketones (even acetaldehyde). it gives a mixture of four products. 
2NaOH + l, —> Nal + NaOI + HO CH3CHO 
КСОСН, + 3NaOI —> RCOONa + , 
СН! «2NaOH CH3CH;CHO 
lodoform > CH3—CH=CH—CHO |].. 
үи [>снусн›—сн=с—сно | $ 4 
О Reactions involving o-hydrogen atom gem rS 3 H 
- Aldol condensation: Aldehydes and 1. NaOH, CH; 
ketones having at least one a-hydrogen 204 = 2 
undergo a reaction in the presence of [E CHs-CH-C-CHO 3t 
dilute alkali as catalyst to form D-hydroxy CH3 13 
aldehydes (aldol) or B-hydroxy ketones -> СН,СН,-СН-СН-СНО 88 
(ketol), respectively. Ó-Reactions invelvi dvd " 
- The aldol and ketol rcadily lose water васиолалдудг йл по Gye tegen atom 
5 Я - Cannizzaro reaction: Only those 
to give œ, f-unsaturated carbonyl К 
aldehydes which Чо not have an 
compounds. Нэрт 
a-hydrogen atom undergo self-oxidation 
а I dil. NaOH and reduction reaction on treatment 
2R—CH,—-C = Н with concentrated alkali. In this reaction, 
OH R о one molecule of aldehyde is reduced 
i Ї Ї to alcohol while another is oxidised to 
К- Sou ec carboxylic acid salt. 
о ww. DY 
"pe HCHO + HCHO 28 М5 CH,oH + HCOOK 
1 Formaldehyde Methanol Potassium 
R formate 
Lou - Crossed Cannizzaro reaction: 
R-CH,-CH-C-C-H o 
a,p-Ünsaturated aldehyde Tm T ous 
- Intramolecular aldol condensation: It CH; -C-H*H-C-H7 $T 
takes place in diketones and gives rise to C;H35CH50H + HCOONa 
cyclic products. Benzyl alcohol ^ Sod. formate 
- Crossed aldol condensation: Aldol - Intramolecular Cannizzaro reaction: 
condensation is carried out between two It is given by dialdehydes having no 
different aldehydes and/or ketones. a-hydrogen atoms. 
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Оо Electrophilic Substitution Reaction 
- Aromatic aldehydes and ketones undergo 
electrophilic substitution at the ring 
in which the carbonyl group acts as a 
deactivating and meta directing group. 


O;N 


HNOJH;SO, | 
— 
273-283 К 
Benzaldchyde m-Nitrobenzaldchyde 
= Perkin reaction 
28 
11 СН,СООМа 


o 
(О) Үсн,-С-о-0- шалан 
id 


CH=CH — COOH 


СНСООН + 


Cinnamic acid 
- Polymerisation 
nHCHO —> (CH;O), H,O 
Paraformaldehyde 
Q 
cone, Н,50, P. 
3HCHO — — — ( y 
Nf 


Mcetaformaldehyde 
O Distinction between aldehydes and ketones 
Aldehydes 
Pink colour 
Red precipitate 


Ketones 
No colour 
No precipitate 


Tests with 
Schiff's reagent 
Fehling's 
solution 
Tollens’ reagent 


Black precipitate 
of silver or silver 
mirror 


No black ppt. 
silver mirror 


or 


Sodium Give brown | No reaction 
hydroxide — |resinous | mass 

(formaldehyde 

does not give this 

test). 
Alkaline A deep red colour | Red colour 
sodium (formaldehyde | which changes to 

nitroprusside | does not respond | orange. 
to this test). 
CARBOXYLIC ACIDS 


О General formula : Compounds having —COOH 
group having general formula C,H»,O». 
Classification Like alcohols, carboxylic 
acids are also classified as monocarboxylic 
acids and polycarboxylic acids depending 
upon number of carboxyl groups present in a 
molecule. 


а 


Carboxylic acids 


Monocarboxylic acids 
CH,COOH 
(Monobasic) 
Saturated 
СН,СН,СООН 
Unsaturated 
СН,т CHCOOH 


Nomenclature : The common names end with 
the suffix — ic acid’ and have been derived from 
Latin or Greek names of their natural sources. 
For example, formic acid (HCOOH) was first 
obtained from red ants (Latin: formica means 
ant), acetic acid (CH3COOH) from vinegar 


Polycarboxylic acids 
нон (Отава 
ge шон 


CH COOH CH,COOH 
(Dibasic) (Tribasic) 


| 24-Dinitro- Orange-yellow or Orange-yellow or ыз 1 
phenyl- red well defined | red well defined (Latin: acetum, means vinegar). : : 
hydrazine crystals with crystals with О In the IUPAC system, aliphatic carboxylic 
melting points | melting points acids are named by replacing the ending ~'e’ 
characteristic characteristic in the name of the corresponding alkane with 
of individual of individual — oic acid. In numbering the carbon chain, the 
aldehydes. ketones. carboxylic carbon is numbered one. 
| B _ Compound Common name | ТОРАС name 

CHCOOH Acetic acid | Ethanoic acid E 

(CH3)CHCOOH Isobutyric acid i | 2-Methylpropanoic acid 

HOOC — COOH Oxalic acid | Ethanedioic acid 


НООС — (CH;); — COOH Succinic acid 


| Butanedioic acid 


^ -CHCOOH 
EM 
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Phenylacetic acid 


| 2-Phenylethanoic acid 
| 


О Structure : In carboxylic acids, the bonds to the 
carboxyl carbon lie in one plane and are separated 
by about 120°. 

О The carboxylic carbon is less electrophilic 
than carbonyl carbon because of the possible 
resonance structure. 


2 Preparation 


Oxidation, alk. KMnO, H4O* 


or CrOy-H;SO. 
pomon КУС, БСО Н 50, 
Primary alcohol — 72772 festa at 
Oxidation 


КОНС жекке с=с! 
Aldehyde К2Ст207 * dil. H350; 
or Fehling's solution 
or Tollens' reagent 
Note: Primary alcohol and aldehyde give 
acids containing the same number of 
Catoms as alcohol or aldehyde. 


Мима! vul 


НСІ, Н,50,, etc. 


Нудннуых 


RCN 
Alkyl 


cyanide NaOH 
or KOH 
RMgX SED 
Grignant reagent “У е » RCOOH] 
КСОМН, V ERE 
Alkyl amide 
H,O 
Soleil 
Aeyi halide 9^ 0) ОННО 
y ШИГ H0 
м.о 
(RCO),0 Я 
Acid anhydride 
H,0", 4 
Ester Б 
ЕСН= СНЕ F 
Alkene | KMnO0; 
3 4,H,0° 
RC=CR Ё 
Alkyne 


COOH 


5-8 


Alkyl benzene 
GG 


© 


соон 


5 


сон), 


Fe catalyst, H,O 


о Physical Properties 

O Physical state: The lower fatty acids upto 
Cs are colourless liquids. The higher ones are 
colourless waxy solids. 

О Odour: The first three members have a sharp 
pungent odour. The middle ones, Cy to Cy, 
have an odour of rancid butter. The higher 
members do not possess any smell. 

O Boiling points : Carboxylic acids are higher 
boiling liquids than aldehydes, ketones 
and even alcohols of comparable molecular 
masses due to more extensive association 
of their molecules through intermolecular 
hydrogen bonding. The H-bonds are not 
broken completely even in the vapour phase. 

-H04 


6—8 Dimer) 


(in vapour state or in aprotic solvent) 


O Solubility : Simple aliphatic carboxylic acids 
having upto four carbon atoms are miscible 
in water due to the formation of hydrogen 
bonds with water. 

- The solubility decreases with increasing 
number of carbon atoms. Higher 
carboxylic acids are practically insoluble 
in water due to the increased hydrophobic 
interaction of hydrocarbon part. 

- Benzoic acid, the simplest aromatic 
carboxylic acid is nearly insoluble in cold 
water. 

- Carboxylic acids are also soluble in less 
polar organic solvents like benzene, ether, 
alcohol, chloroform, etc. 


о, 
ү. н-а 
В No- Noag 
5 2-8 
oz" О, o 


ч б. 
pZ C= О" H H 


(Hydrogen bonding of RCOOH with H,O) 
О Chemical Properties 
Acidic strength and factors affecting it : 
O Carboxylic acids dissociate in water to give 
resonance stabilised carboxylate anions and 
hydronium ion. 


о 
R-CÍ — «HO H,O + 
OH 
Co a Ге] 
К-С «э к-С |= к-с - 
Ó So o 
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O Carboxylic acids are weaker acids than 
mineral acids, but they are stronger acids 
than alcohols and many simple phenols. 

O The conjugate base of carboxylic acid, a 
carboxylate ion, is stabilised by two equivalent 
resonance structures. The negative charge in 
these structures is delocalised over two more 
electronegative oxygen atoms. The conjugate 
base of phenol, a phenoxide ion, has non- 
equivalent resonance structures in which the 
negative charge is at the less electronegative 
carbon atom. 

О Electron 
the carboxylate anion and strengthens the 
acid through delocalisation of the negative 
charge through inductive effect. More the 
number of electron withdrawing groups, 
more will be the acidic strength. 

O More is the distance between the carboxyl 
group and electron withdrawing group, 
lesser will be the acidic strength. 
FCH;CH;COOH < FCH;COOH < CF;COOH 

O Acidic strength decreases as the +! effect of 
the alkyl group increases. 


withdrawing group stabilises 


(CH34CCOOH < (СНз): СНСООН 
«CH3COOH < HCOOH 
О -—CH; group being electron releasing, 


decreases the acidity while as formic acid 
does not contain alkyl group, it is stronger 
acid. Phenyl group increases the acidity 
contrary to the decrease expected due to 
resonance effect. 
HCOOH > С,Н,СООН > СНзСООН 

O More the electronegativity of the atom 
attached to the carboxyl group (F > Cl > H), 
more will be the acidity. 


FCOOH » CICOOH » HCOOH 
Key Points 
Acidic strength order 
COOH COOH COOH 
a » » 
МО, CH3 


о С,Н.СООН»СН,СООН»С,Н.ОН 
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о CF,;COOH > CCI;COOH > СНСІ,СООН > 
МО,СН,СООН > МССН,СООН > 

ЕСН,СООН > СЇСН,СООН > BrCH;COOH > 
HCOOH > CICH;CH;COOH > С,Н.СООН > 
(CsHsCH COOH > CH;COOH > СН:СН:СООН 


Ə Chemical Reactions 
O Reactions involving cleavage of C— OH 


bond 
2.3 
RODOWI. 
ЕЕЕ MR-C-O-C-R 
ЭНЭ Anhydride 
ROHH” 
но — RCOOR' 
х Ester 
PCh or Cl, ха 
or SOCL in pyridine Acid chloride 
NH, A 
RCONH 
ET Amide 2 
м 
- RCOONa + 1/2 H; 


> RCOONa + HO 
RCOONa + CO; * HO 


RCOONa + CO; + H,O 


О Reactions involving -СООН group 
(i) LiAIH yether or B;H,/ether 


— RCH,OH 
di HO (Reduction) 
МОНЕ CIO _ 9 RH + Na,CO, 


(Decarboxylation) 


о Hell-Volhard Zelinsky reaction 
(0 XR Р 


RCH,COOH 
(i) HO 


R= GH — COOH 
Х 


a-Halocarboxylic acid 
О Ring substitution in aromatic acids 
- Aromatic carboxylic acids undergo 
electrophilic substitution reactions 
in which the carboxyl group acts as a 
deactivating and neta directing group. 


COOH COOH COOH 


Br, Conc. НМО, 
FeBr A Conc. Hj50, ^ 
e 3 
Br ? * NO, 


a 


| Test | Phenol 


| NaHCO; test | No reaction 


Ester hydrolysis 
[e] о 


н? 


Il ll 
R—-C-OR' + HO 4— — R-C— OH + КОН 
or OH 


Distinction test between Phenol and Carboxylic 
acid 

Carboxylic acid | 
Brisk effervescence 
of CO» gas. 


| FeCl test. | Violetcolour | Buff coloured ppt. 


а 


Uses 
O Methanol is used as a solvent for paints, 
varnishes and celluloid, etc. and as an 
antifreeze for automobile radiators. 
O Ethanol is used as an antiseptic in form of 
rectified spirit, important beverage, ie., beer, 
rum, whisky, brandy, etc. 
О Phenolisusedasanantisepticand disinfectant 
in soaps and lotions, in the manufacture 
of drugs like aspirin, salol, salicylic acid, 
phenacetin, etc, and in the manufacture of 
azo dyes. 
O Formaldehyde is used for the preservation of 
biological specimens and in the manufacture 
of bakelite, urea-formaldehyde glues. 
O Benzaldehyde is used as a flavouring agent 
in perfume industry and in the manufacture 
of dyes like malachite green. 
O  Acetone is used as solvent in industry and as 
nail polish remover. 
О Carboxylic acids 
- Ethanoic acid is widely used as a solvent 
and as vinegar in food industry. It is also 
used in the manufacture of plastics, rayon 
and silk. 

- Sodium benzoate is used ава preservative 


for tomato sauce (ketchup), fruit jams 
and juices in food industry. 

- Higher fatty acids are used for the 
manufacture of soaps and detergents. 


ORGANIC COMPOUNDS CONTAINING NITROGEN 


Introduction 

Classification, Nomenclalure, Structure, Preparation, 
Properties, Distinction 

Amines e Aniline 


Diazonium salts 


TIPS TO REMEMBER 


AMINES 


О Amines are the ammonia derivatives obtained 


by replacing one, two or three hydogen atoms by 
alkyl/aryl groups. 

Classification : Amines can be classified as 1°, 2° 
or 3° amines depending on the number of 
alkyl/aryl groups present in ammonia molecule. 


Amines 

Ry Ry 
RNH; poNH RZN 
1° Amine 2° Amine 3° Amine 


Nomenclature : In common system, an aliphatic 

amine is named by prefixing alkyl group to amine, 

їе, alkylamine as one word. 

O In secondary and tertiary amines, when two 
or more groups are the same, the prefix 
di or tri is appended before the name of alkyl 
group. 

O In IUPAC system, amines are named as 
alkanamines, derived by replacement of 'e' of 
alkane by the word 'amine'. 


Compound Common name IUPAC name 
CH,— БЯ СН, Trimethylamine N,N-Dimethylmethanamine 
| 
СНА | | - 
NH, o-Toluidine 2-Aminotoluene 

СН, 

| М(Сну), N,N-Dimethylaniline N,N-Dimethylbenzenamine 
| 
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Structure : Nitrogen atom of amines is trivalent and carries an unshared pair of electrons. Nitrogen orbitals 


in amines are therefore, sp? hybridised and the geometry of amines is pyramidal. Due to the presence of 
unshared pair of electrons, the angle C — N — R, (where R is C or H) is less than 109.5°. 


о Preparation 


Reduction of nitro compounds 
Sn/HCl or Fe/HCI 
KIN В сл Hy/Pd ог ШАТН /еїег 


Hofmann's ammonolysis method 
NH, 
RX 373 K? 
Mendius reduction 


Hj/Ni or LiAIH ether _ 


Ammonolysis of alcohols 
„ ALO, 
тоа КОН + МН; 
Schmidt reaction 


NSH/H; шашин ) RCOOH 


Reductive amination of aldehydes or 


RCN 
or Na(Hg)/C4H;OH ketones 
Reduction of amides NH нумын майнсм gerk 
LiAlHyelher 1-4 RNH; | 150°C, 300 atm SR 
шиг ог ма/С,Н,ОН кч” Lee 


Gabriel phthalimide synthesis 


СО 
(9) ANH (i) KOH(alc.) 
0) RX, A 


co^ (iii) H* or OH 7H,0, А 


Hofmann bromamide degradation 


КСОМН: — a 
Curtius reaction Конга 


(i) МАМуС-Н,ОН, А „ 


RCOCI ——= 
(1) НО” or NaOH, А 


Key Points 

O Gabriel phthalimide synthesis is used for 
the preparation of 1? amines. 

О Aromatic 1° amines cannot be prepared by 
this method because aryl halides do not 
undergo nucleophilic substitution reaction 
with potassium phthalimide under mild 
conditions. 

О tert-Butylamine is a 1° amine, but cannot 
be prepared by this method. In this case, 
elimination takes place. 


3 Physical Properties 
о Physical state : Lower aliphatic amines аге 
gases with smell like ammonia. 

- Primary amines with Cj or more are 
liquids with fishy odour. 

- Lower aromatic amines are liquids with 
characteristicunpleasantodourbuthigher 
ones are solids which are odourless. 

O Colour: Pure amines are colourless but get 
coloured due to atmospheric oxidation. 
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Reduction of oximes 


| ШАН ether T 
ог Ма/С,Н,ОН ACIES 


Decarboxylation of с-атіпо acids 
RCH, NH, 4-27" RCHCOOH 
NI Л 


Hydrolysis of isocyanates 


H0 RNC 
He} 


О Solubility: Amines are soluble in water as 
they can form hydrogen bonds with water. 

- As the size of alkyl group increases, 
solubility decreases. 

- Higher amines are insoluble in water but 
soluble in organic solvents. 

~ Aromatic amines are insoluble in water. 
They are soluble in organic solvents such 
as benzene, ether, alcohol. 

о Boiling points : Amines being polar, form 
intermolecular hydrogen bonds and exist 
as associated molecules, therefore, shows 
higher boiling points than hydrocarbons of 
comparable molecular masses. 

- Tertiary amines have the lowest boiling 
point as they do not have hydrogen atoms 
linked to the nitrogen atom. 

- The intermolecular association is more in 
primary amines thanin secondary amines 
due to presence of two hydrogen atoms. 
Therefore, the order of boiling points of 
isomeric amines is 1° > 2° > 3°. 


о Chemical Properties : Basic character of amines 

O  Amines are basic in nature, due to the 
presence of lone pair of electrons on nitrogen 
atom. 

O Aliphatic amines are stronger bases than 
ammonia due to the +/ effect of alkyl groups 
present in amines. 

O Aromatic amines are weaker bases than 
ammonia due to -f effect of aryl group. 

O Besides inductive effect, there are other effects 
like steric effect, solvation effect, resonance 


Q Chemical Reactions 


кмн,є?" gynger +t 


(RNRS)X" є Х- RNR; e NH] 


Quaternary + 
salt 
с,н,сос! 
camem] 
АМНСОС,Н, -HCI 
R'COCI 


RNHCOR'e— a | 


‚„ (RCO), 
RNHCOR' € oon 


Hj + АВТАН 


RN m RINE zem 


RNHMgX + R'H EMX | 


- Distinction between 1°, 2? and 3? amines 
О Hinsberg's test 


RNH (1° amine) 
"Har CaHsSO,NHR 


N-Alkylbenzenesulphonamide 
(Soluble in alkali) | 


кон | 
C,H,SO,CI | | IGPSSOXNRIK 5 
Benzenesulphonyl |} ii : 
тешр МН (27 amine : 
chloride TT CHOR 


(Hinsberg's reagent) 


N,N-Dialkylbenzenesulphonamide 
(Insoluble in alkali) 


RN (3° amine) 


No reaction 


effect which effect the basic strength of 
amines. 


О In gaseous phase, the order of basicity of 


amines is 
3° amine > 2? amine > 1° amine > NH3. 


O In aqueous phase, despite of inductive effect, 


solvation effect and steric hindrance also play 
an important role. Thus, the order of basicity 
of amines is 

= (CoH3NH > (C2Hs)3N > C2H5NH» > NH3 
- (СНууМН > CH3NH; > (CH3)3N > NH3 


сул кон 


RNC (Carbylamine reaction) 


ROH + NT + H,O 


RN=CHR’ (Shiff's base) 


RN-C-S 


(Hofmann's mustard oil reaction) 
RCI +N, + HO 


RNHSO,C,H, (Hinsberg s test) 
(Soluble in NaOH) 
[Ag(NH3)]*CI 


(RNH),CO 


-HCI 


H,O 
RCH; NH; — o АСН= E 
10] 
RCHO + NH, 


O Hofmann test 


Oridation 


кын, _ соми 


(° amine)” CONHR 
Oxamide (solid) 


NH . CONR 
PRES 4522-8702 ах ӨГ 
2515 
Oxamic ester liquid 
RN 
(9 amine) 


C,H,OH 


соосун, 
соос,н; 


Diethyl oxalate 
(Hofmann reagent) 


No reaction 


О Carbylamine test Only aliphatic and 
aromatic primary amines give this test. 
- Secondary and tertíary amines will not 
give this test. 
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CONCEPT 


quilibrivm 


mical Ё 
che Types of Chemical Equilibriun 


О Involves chemical changes 
A+BEC+D > Homogeneous Equilibrium : All the reactants 
Rate of forward on са and products are in the same phase. 

ate of reverse reaction 
m 
о Also called dynamic equilibrium кы Дай... айй. 


о Heterogeneous Equilibrium : Reactants 
Lam of Chemical Equitite: - and products are in two or more different 
phew 
Суу? уе" CO t Ha 


Phase Transformation Processes 


= © Solid-Liquid Equilibrium сг ынкы сс“ trece 


о Liquid-Gas Equilibrium ty, sporation™ "Condensation 

© Solid-Gas Equilibrium: rey imation? Condersstion 
о Solid-Solution Equilibrium: гр онол = "Crystalis 
о Gas-Solution Equilibrium от p [Henry'slaw| 


ELET pnt mm n 


„Arer 
mm 


Rrini w ба wren Gite F 
ami £quilibrium Constan 


mm 
о кА + VB Cogs t Digg Ww 


(227 
«ЦЭЭР, 
„ы: 
ware 


© At equilibrium 


z t 5 AG" - -RT Ink; K = 50ЧЕТ 
o icting tl lent: ction - 
redicting theexlentof reaction УУЛЫН 
їйлийн t K, ami коше ы узш [Forward reaction is favoured. | 
а сепа » K, £10 ? Reverse reaction is favoured. ] ane ү : j 
ANS * 102 < K, < 103 {Both reactants and AREE 
о K= K(RTY oducts are preveni equilibrium] [Reversed reaction is favoured.] 
* Цана0, КК, * IF AG? = 0, then K=1 
» Ал = ave, K,> К, Extremely [Reaction is in equilibrium. | 
Pie Negligible к, eq - 
* Ifan a-ve K,< K, eget large K, 
о Equilibrium constant for the reverse reaction (K; ) 
m = К Factors Affecting Equilibrium 
t 
Ki Reaction Both reactantsand Reaction proceeds 
Ke hardly products are present almost to completion Le-Chatelier's principle 
O Equilibrium constant for the reaction which is Proceeds  arequibrum 
divisible by п о Predicting the direction of reaction: Э Change їп Concentration: ЇГ concen- 
k= te » Q,» K, [Reverse reaction is favoured.] тэг? 
о Equilibrium constant for the reaction which is * Q,«K, [Forward reactionis favoured.] increased, the equilibrium will shift in a 
multiplied by н * Q,7 K, [Reaction is inequilibrium.] direction where itis being consumed. 
к O Change in Temperature: If temperature is 
о Equilibrium constant for the reaction taking к хо x increased, reaction will proceed in the 
place in n steps g direction where heat is absorbed. 
Kem Ry Kr Ky ~ Ky I <= о Change in Pressure : If pressure is 
ок Q-x >К increased, then equilibrium will shift in a 
Reaction wil shift Reaction in Reaction wil shift direction where number of moles reduces 
forward forming equilibrium backward formin 
more products, 0) more relat о Addition of Inert Gas: 
* At Constant Volume : No change in 
ionisation processes lonic Product of Water sqnilibnum 


* AtConstant Pressure: Equilibrium will 
shift towards greater number of males. 


28,0, 99 HT, + OH Ga 
lonisation K, = [H4O"IJOH-] = 1 х 10-3 M? о Catalyst : No change in equilibrium. It 
^ Юн] [H*] = 1.0107 M at 208 K helps in attaining the equilibrium quickly. 


Ə lonisationof Acids: 


HA, + НО = HO * 4 
S lita > “ОР 
K, 


MAI E 
EI! о pH--loglH;O"]--log[107]-7 


K, ionisation constant, | Solution Lug 

ecg Acidic >107 

As K, increases, pK, decreases and acidity increases. Basic «107 
Neutral 


о lonisatianof Bases: 
ВОН, = Ber ОН, 


pK, -log Kp UR LÀ It is a process in which a salt reacts with 
waterlo give acid and base. 


As K, increases, pK, decreases and basicity increases. == 
AX LLL о Saltof Strong Base and Strong Acid: 
hota d Neutral solution, e.g, NaC], KCI 
[ Butter Solution 4 в к>, Precipitation i о Salt of Weak Base and Strong Acid: 
. Precipitab K,7 X: pH- pK, -pK,-logC] 
It is a solution which resists change in pH on dilution or Р К гары он чон not acci UTE ps 
with the addition of small amounts of acid oralkali. юэ ае eg» МНС, Сиво, 
о Acidic Buffer : Mixture of weak acid + salt of this weak о Saltof Strong Base and Weak Acid: 
сы шс ы: MÀ Ky s, pH - M pK, s pK logC] 
PH= pK, lo pag id Solubility Peseurt ед. СН,СООМа, NaPO, 
э Basic Buffer: Mixture of weak base and salt of this weak о Saltof Weak Acidand Weak Base: 
base withstrong acid. e.g. NH OH * NH,CI Kye bs)" pes] po areal n 
pO «ph, «log D А ы =т'"$'%-и"$" $ [where S is solubility. | Kg eo PHS IPS PK - pK 


vin ед. CH COONH; AIPO, 


O Azo dye test : Only primary aromatic amines 
will give orange coloured azo dyes. 

O Hofmann mustard oil reaction Both 
aromatic and aliphatic primary amines give 
this test. 

- Aliphatic primary amines on heating 
with CS; and НЕСІ, give characteristic 
smell like mustard oil. 

- Aromatic primary amines on heating 
with cthanolic CS; and solid KOH 
give N,N'-diphenylthiorea which on 
treatment with conc. НСІ gives phenyl 
isothiocyanate. 

O Nitrous acid test : Aromatic primary amines 
react with nitrous acid at 0-5°C and gives 
benzenediazonium salts. 

- Aliphatic primary amines react with cold 
nitrous acid at 0-5°C and gives alcohols 
with the evolution of nitrogen gas. 

- Both secondary aliphatic and aromatic 
amines with nitrous acid give yellow oily 
compounds called N-nitrosamines. 

- Tertiary aliphatic amines with nitrous 
acid give water soluble nitrite salts. 


ANILINE 


2 It is an aromatic amino compound in which the 
nitrogen atom of amino group is directly attached 
to aromatic ring. 

3 Basic character of aromatic amines 
O Aniline is less basic than alkylamines, due 


Q Chemical Reactions 


NH, 
Br i> 
(Majo) NH, Se (ii) 3KOH 
(alc) 
C;HSNC 
Phenylisocyanide 
NO; 
(Major) 
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to the resonance of lone pair of electrons of 
nitrogen atom with benzene ring. 

O Moreover the anilinium ion obtained by 
accepting a proton have only two resonating 
structures. 


O Electron withdrawing groups decrease 
whereas electron donating groups increase 
the basic strength in case of substituted 
aniline. 

Q Chemical Properties 

O Aniline undergoes electrophilic substitution 
reactions. —NH group is ortho and para 
directing groups. 


NH, 


CHN, 


Diazonium salt 


о 


p-Benzoquinone 


DIAZONIUM SALTS 


Arenediazonium salts have the general formula 
ArN5;X', Ar stands for the aryl (-CsHs) group 
and X^ is СГ, Br, NO3, HSO}, ВЕ. 
Nomenclature : They are named by suffixing 
diazonium to the name of parent hydrocarbon 
followed by anion. 
Preparation : Benzenediazonium chloride is 
prepared by the reaction of aniline with nitrous 
acid (sodium nitrite and hydrochloric acid) at 
0-59С. 
C6H;NH3 + NaNO, + 2HC! 252 > 

СНУ: СГ + NaCl +2H,0 
Mechanism ; 
First step: 


HO-N-O + НСІ p 
0 
H4O0'—N-0 z——N-O 
x Nitrosonium 


Second step: 

“ч н 
C,H;—NH, + N=O —> C,H; — NENE 

H 
+ | 
H 
= ( at - ТЕ: М-ОН 

-С,Н,- NEN OH: Hs N=N-O 


СН SCH- ÑEN 


O Stability : Arenediazonium salts are more 
stable (for short time) than alkanediazonium 
salts due to dispersal of positive charge over 
the benzene ring. 


Physical Properties: These are generally colourless, 

crystalline solids, which are soluble in water. 

O They are unstable and explode in dry state. 

Chemical Properties 

O Reactions involving displacement of diazo 
group 


— АН 
HRF, 3t 
> ArN;BF; 
HO . 
==» 
вк * ATOH 
C.H, 
Fere Ar — СН, (Gomberg 
NaOH, “(Diphenyl) ^ reaction) 
CH,CH,OH 
: n1 + ArH 
сисуүнс — ArCl 
w or 
CuBr/HiBr „ ArBr ) Sandmeyer 
CWCNIKCN eon маг 
сына — ArCl) 
or or 
cue = ArBr ) Gattermann 
Cu/KCN or reaction 
ArCNJ 
? Reactions involving retention of diazo 
group 
с,н,Огбон = 
[риа > ArN = МСН,ОН 
£ сомну eee ЕА 
8 | рн-45,0:5С ArN =NC,HyNH, 
2 | сунацсну, 
E ArN= NC;H4N(CH3); 
8 
[5] 


но. 


Атм = № (О) 
(O) 


Azo dye 


ArNH—NH, 
Arylhydrazine 


ArNH—NH,—<2> ArNH, 


нс! 
Zn 
нс! 


Reduction 


Q Uses 

© Diethylamine, triethylamine, etc. are used as 
reagents in organic synthesis and as solvents 
in the laboratory and industry. 

O Quaternary ammonium salts derived from 
long chain aliphatic tetriary amines are used 
as detergents. 

O Aromatic amines such as aniline are widely 
used in the manufacture of dyes and drugs. 

О Diazonium salts have many synthetic 
applications for preparing those substituted 
aromatic compounds which cannot be 
prepared by direct substitution in benzene. 
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Questions for Practice 


5 


The correct order of reactivity of the following 
ions towards azo coupling reactions under similar 
conditions is 


+ Р 
NEN NEN 
NO, МСН, OCH, мо, 
І и ш у 


(a) ї«ї«Ш«М (b) II» 12 IV » Ш 

(с) П<Ш<1<1У (d) HI» IV» I» II 
Which of the following is the weakest base in 
aqucous solution? 

(a) Aniline (b) Trimethylamine 

(c) Methylamine (d) Ammonia 

The major product formed in reaction of 
3-methylbutan-2-ol with conc. НСІ is 

(a) 2-chloro-2-methylbutane 

(b) 2-chloro-3-methylbutane 

(c) 2-methylbut-2-ene (d) 2-methylbut-1-ene 
Identify X and Y in the following reactions. 


NH, 
C,H,N:CI /H* C,H4NiCE/OH, 
X« р 5 pH=9-10 >Y 
OH 
х Y 
NH, NH, 
p 2 N-N-CGH; 
(a) Ї < 
C NEN-CGH; 
ÓH OH 
N=N—C,H, OH 
ANH, 22 NB, 
(b) | 
y S 
OH NH, 
NH, NH, 
ZNNEN-GHs 2 
(c) | 
м SZ NNZN-CHs 
ÓH OH 
N=N-C,H; 


(d) Both X and Y are 


OH 
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10. 


The reagent ‘Z’ in the following reaction is 
o 


CHO 2 
О OO 


о 


СНО 
@) CY (b) OCH, 


CHO 
+NH,NHCONH, ——> 


The product of the given reaction is 
CH=NCONHNH, 


(a) 

CH=NNHCONH, 
«Су 
Зай 


(d) Both (a) and (b) 


What product will be formed in the given reaction? 
i) CO,/Dry eth 
(CH,),CHMgt — coin еће у 


(ii) H'/H.O 
(а) (CHC =O (b) (СНууС-ОСНУ, 


ОН ОН 
(c) (CH3),CHCOOH (d) (CH39CHCHO 


Acetone on condensation with chloroform in the 
presence of alkali gives a product which is used 
as hypnotic. Identify the product. 

(a) Urotropine (b) Chlorctone 

(c) Paraformaldehyde (d) Benzoin 


Phenol with carbon tetrachloride in presence of 

aqueous potassium hydroxide at 340 K followed 

by hydrolysis gives 

(a) acetylsalicylic acid (b) salicylaldehyde 

(c) salicylic acid (d) methyl salicylate 
(o 

Cumene c or? P -0 

Identify P and Q. 

(a) Propene, Phenol (b) Phenol, Toluene 

(c) Acetaldehyde, Phenol 

(d) Phenol, Acetone 


11. 


12. 


13. 


M. 


15. 


16. 


17. 


18. 


Correct order of acidic strength of the following 
compounds is 
CH3COOH С,Н.СООН 
| IL 


СНу,-СНСООН СнНэС-СООН 
m Iv 


(a) I2 II» HI» IV (b) IIl» II» 12 IV 
(с) IV» II» Ш> (d) Il» IIT2 IV» TI 


Which of the following amides will not undergo 
Hofmann bromamide degradation reaction? 
(a) СН,СОМН» (b) CH3CH;CONH5 
(c) C«H5CONH3 (d) CH;CONHCH3; 


The Hinsberg’s test of a compound, C3H44N; 
produces a solid that is insoluble in 10% 
aq. NaOH. This solid derivative dissolves in 10% 
aqueous sulphuric acid. Which of the following 
would best describe these facts? 

(а) NH2CH;CH2N(CH3) 

(b) (CH3;NCH;CH;NHCH; 

(с) NH;CH;C(CH3;CH;NH, 

(d) (CH3)NCH2N(CH3) 

2-Butanol is converted into 2-methylbutanoic acid 
b 

(a) (i) Cu, (ii) HCN, (iii) НО" 

(b) (i) HCN, (ii) H3O* 

(c) (i) РС, (ii) KCN, (iii) НО" 

(d) (i) KCN, (i) НО? 

Which of the following has lowest solubility in 
water? 

(a) CH3OH (b) СНОН 

(с) (СНууСНОН (d) (CH3)3COH 

What is the missing compound in the following 
transformation? 


MgBr 
(Gf +? 


СН,СН,О! 
hydrolysis 
(a) НСООСН, 


(b) CHyCOCH, 
(0 СН,СООС,Н, 


(4) Y 


The correct order of following alkyl halides in 
decreasing reactivity in Williamson reaction is 


(CH3)3;CCH2Br CICH;CH = СН, 
! П 

CICH;CH;CHs BrCH;CH;CH; 
ш IV 


(a) IV» II» Ill »I 
(c) I» UH» Il» IV 


(b) Hl» HI» IV»I 
(d) II» IV » D» M 


The correct order of reactivity of PhMgBr with 


ll Il 1 
Ph—C—Ph CH4- С-Н СНу-С-СН, is 
I Il Ur 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


(a) 1» II» IIl (b) Шэнэ! 
(c) П>Ш>1 (d) I» III» II 


Which one is most reactive for addition of alcohol 

on carbonyl group? 

(a) С,Н,СНО 

(c) Њу, CHCH 
о 

Which of the following is the strongest acid? 

(a) 4-Nitrobenzoic acid 

(b) 4-Methylbenzoic acid 

(c) 4-Methoxybenzoic acid 

(d) 4-Ethylbenzoic acid 


Identify ‘Z’ in the sequence : 
C,H4NH, NaNO, * HCI X CuCN, y HAMA 7 
273K Boil 
(a) СүН,СМ (b) С,Н,СОМН, 
(с) С,Н,СООН (d) С,Н,СНЫМН, 
Which of the reagents are not used in the preparation 
of anisole via Williamson's synthesis? 


(р) HCHO 
(d) СН,СН,СНО 


(a) Na (b) CH3Cl 
(с) (Ora (d) (Oyon 
О. CH MgBr(excess) 
(Fe 3 -- > x Xis 
H4C, , OH 
3 OH 
@ uc 


(6) 
ЭЭ ] 


Decreasing order of boiling points of 

() СНуСН,СНО (ш) CHCHjCH;OH 
(Ш) СН:ОСН,СНа (IV) CH3CH,CH3 

(a) I» IH» Il»IV (b) HI» I» III 2IV 
(с) Ш>И>1>1У (d) IL» IIl» I2 IV 


Butanenitrile may be prepared by heating 
(a) propyl alcohol with alc. KCN 

(b) butyl alcohol with alc. KCN 

(c) butyl chloride with alc. KCN 

(d) propyl chloride with alc. KCN 


Which of the following would not react with 
benzenesulphonyl chloride in aq. NaOH? 

(a) Aniline 

(b) N-Methylaniline 

(c) N, N-Dimethylaniline 

(d) Ethylamine 
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27, 


28. 


29. 


30. 


Ease of esterification of the following alcohols 
CH;CH;OH (І), (CH3CHOH (II) and (СН: COH 
(III) with HCOOH is 
(a) 1«їїсШ 
(c) Il «I«III 


(b) lI «II«I 
(d) I-II - IIl 


What are the products of the following reaction? 
C,H:OCH;CH;OH 2959185, 

(а) CeH3OH + BrCH;CHBr 

(b) С,Н.ОН + HOCH;CH;OH 

(с) CgHsBr + HOCH;CH;OH 


(d) С,Н,ОН + ВгСН,СН,ОН 


Ozonolysis of an organic compound gives 
formaldehyde as one of the products. This confirms 
the presence of 

(a) a vinyl group (b) an isopropyl group 
(c) anacetylene triple bond 

(d) two ethylenic double bonds 


The product of acid catalysed hydration of 
2-phenylpropene is 

(a) 3-phenyl-2-propanol 

(b) 1-рїеру!-2-ргорало! 

(c) 2-phenyl-2-propanol 

(4) 2-phenyl-1-propanol 


SOLUTIONS 


1, 


2. 


52 


(c) : Presence of an electron withdrawing groups 
increases the reactivity while presence of electron 
donating groups decreases the reactivity. 


(d) : Ammonia is the weakest base. 
(a) : 

CH, OH сн, (OH, 
СНу-СН-СН-СН,-ЧэСН,-СН-СН-СН, 

3-Methylbutan-2-ol Slon] -H,0 

CH сн, 

RE 12-Нудгас, 1 
CH,-C -CH,CH elt ёсн,-С-рНн-сн, 


shift У, 


2-Chloro-2-Methylbutane 


(c) : In acidic medium, coupling occurs at ortho 
position to the amino group but in basic medium, 
coupling occurs at ortho position to phenolic 


group. 
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PI 


10. 


11. 


12. 


13. 


NaOH 
(4): 5 


©: CH=NNHCONH, 


NH,NHCONH) 


Semicarbazone derivative 


Q 


(ny ca Mg 02c Dey ether 


(9: 
Ov 
к ў 
(СНу,СНСООНе( — (CH) CH-C-OMgl 


СНэхс--о + CHC inti CHS cl ОН 
CH,” ch” “ОО 
Acetone Chlonetone 

ONa 
/ СООМа 


(b): 


СмМонмогт 


©: 


Гели! 


ай. үе 


он 
соон 


Зайсук 


(СНу,СН (СН/,СООН 


acid 


(4): OH 


о, но 
та! > 


* (CH,.CO 
Phenol Acetone 
(P) (0 
(c) : Acidity increases as the electronegativity 
of the carbon atom directly attached to -COOH 
group increases. 
Benzoic acid is stronger acid than acrylic acid. 


Cumene 


(d) : Only 1° amides undergo Hofmann bromamide 
degradation reaction. Since CH;CONHCH; is a 
2° amide, therefore, it does not undergo Hofmann 
bromamide degradation reaction. 

(b): 3° amine does not react with Hinsberg's 
reagent, 2? amine reacts but salt formed is not 
soluble in alkali. 


14. 


15. 


16. 


17. 


18. 


19. 


1? amine reacts and salt formed is soluble in alkali. 
(CH3;N— CH, —CH, -NHCH, 
[soso 


(CH3),N—CH,CH,— N—S0,—C,Hs 


сн, 
Not soluble in aq. NaOH 
but dissolves in sulphuric acid 


(): CH,-CH—CH,—CH,+ PCl; 
і 
он 
2-Butanol 1 
CH, —CH- CH, — CH, + POCI; + HCI 
| 
а (кеч 
CH, — CH— CH, CH, + KCI 
ON (но 
Сну CH —CH;- CH, + NH; 
l 
COOH 


2-Methylbutanoic acid 
(d) : Solubility decreases as the length of carbon 
chain or hydrocarbon part increases. Thus, 
(CH3)3COH has the lowest solubility. 


(d) : 
or CH,CH,OM Br 
OO 


Į 1,0 


aoe 


(a) : The reactivity of alkyl halides is in the order, 
СНз > 1° > 2° > 3° as tendency of alkyl halides to 
undergo elimination is 3° > 2° > 1°. 
C — Br bond length is longer than C — Cl. So, 
C — Br bond is easier to break than C — Cl bond. 
aT CHCH; carbocation is resonance stabilised 
, ICH; CH- CH, 4——9 CH, -CH2CHjJ. 
бо. it reacts faster than ”-ргору! chloride. 
(1) is least reactive because of steric hinderance of 
bulkier alkyl group. 
(c) : PhMgBr reacts with a carbonyl compound 
and the reaction is nucleophilic addition reaction 
which depends upon electrophilicity and steric 
crowding around carbonyl group. Thus СН :СНО 
is most reactive and С,Н,СОС,Н, is least reactive. 
(b): HCHO is highly reactive 
nucleophilic addition reactions. 


towards 


20. 


21. 


22, 


23. 


24. 
25. 


26. 


27. 


28. 


29. 


30. 


(a) : 4-Nitrobenzoic acid is the strongest acid as 
-NO; group shows -I and -M at ortho and para 
positions as it is a strongest electron withdrawing 


group. 
NaNO, + HCl 


(9: CHN > сенз me men 


uCN| 
v 


HHO 
С,Н,СООН «5  C6H5CN 
Benzoic acid (Z) 13) 


(c) : Williamson's synthesis of anisole 


Сун Әу 


|é Ray 
On 
о о НО o 


pe 


vL он 
(b): II» D» ID 2 IV 


(d) : CHyCH;CH;CI + alc. KCN 9С» 
CH3CH;CH5;CN + KCI 

(c) : Primary and secondary amines react with 

benzenesulphonyl chloride and form HCI while 

tertiary amines do not give this reaction. 

RNH; + CISOC4Hs —> КМНЗО,С,Н, + НС! 

R3NH + CISO;C4Hs —9 R2NSO2CsHs + HC! 

So, N, N-dimethylaniline C.H, -N- Ch; does 

СН, 

not react with benzenesulphonyl chloride. ` 

(b) : As the size of the alcohol increases, the ease 

of nucleophile attack of the alcohol on the >Ç =0 

group of —COOH group decreases due to steric 

hindrance and hence ease of esterification decreases. 

(a) 


ало 
N v 
„С=0 + HCHO 
(c) : Addition occurs according to Markovnikov's 

rule. Ph Ph 
cH,-C= CH, A СНу- c- CH, 

2-Phenylpropene t 
2-Phenyl-2-propanol 


c= cH,» ^ уў CH; 


227 group О Уо 


(а): 
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EXAMINER’ 
MIND 


The questions given in this column have been prepared strictly on the basis of NCERT Chemistry for Class XI. 
This year JEE (Main & Advanced) /AIPMT / AIIMS/other PMTs have drawn their papers heavily from NCERT books. 


HYDROCARBONS ENVIRONMENTAL CHEMISTRY 


CTION -I 
Only One Option Correct Type 


This section contains 20 multiple choice questions. Each 
question has four choices (а), (b), (c) and (d), out of which ONLY 
ONE is correct. 


1. 


The maximum number of isomers for an alkane 
with the molecular formula СН; is 

(a) 2 (b) 5 (c) 4 (d) 3 
Which of the following compounds cannot be 
prepared by Kolbe's electrolytic method? 

(a) Ethane (b) Butane 

(c) Propane (d) None of these. 


. region of atmosphere contains, and thus 
protect humans and other animals from harmful 
ultraviolet radiations. 
(a) Stratosphere, O; 
(c) Troposphere, O; 


(b) Troposphere, О, 
(d) Stratosphere, O; 
Benzene on ozonolysis gives 

(a) cyclohexane (b) BHC 

(c) ethanedial (d) Both (a) and (b). 


X, Y and Z in the following reaction are 
respectively 


сн- ent» CH,— cuc» CH=CH 


| Z 

Br йг Br i 

(а) aq. KOH, МаМН,, Red hot Fe tube/873 K 
(b) alc. KOH, NaBr, Red hot Fe tube 

(c) ale. KOH, | NaNH;. Red hot Fe tube/873 K 
(d) aq. KOH, NaBr, Red hot Fe tube 


The smog is essentially caused by presence of 
(а) О, and О, (b) O; and №, 

(c) oxides of sulphur and nitrogen 

(d) О, and №, 
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Photochemical smog occurs in warm, dry and 
sunny climate. One of the following is not amongst 
the components of photochemical smog. Identify it. 
(à) МО, (b) О, 

(с) SO, 

(4) Unsaturated hydrocarbons 

Ozone layer in the stratosphere is depleted by 

(а) С,С, (b С.Н, (c CF, (d) СЕХ, 

Which of the following is antiaromatic? 

(a) Phenanthrene 

(b) Cyclooctatetraenyl dianion 

(c) Cyclopropenyl cation 

(d) Cycloheptatriene 


10. Propyne on passing through red hot iron tube at 


873 K, gives 

(a) benzene 

(b) anthracene 

(с) 1, 4-dimethylbenzene 
(d) 1,3, 5-trimethylbenzene 


11. Dinitrogen and dioxygen are main constituents of 


air but these do not react with each other to form 

oxides of nitrogen because 

(a) the reaction is endothermic and requires very 
high temperature 

(b) the reaction can be initiated only in presence 
of a catalyst 

(c) oxides of nitrogen are unstable 

(9) N, and О, are unreactive. 


12. What is “Р” in the following reaction? 


o 
11 


С 
C © + НСІ 


(b) (СН:СО)О 
(d) Both (a) and (c). 


Q Anhyd. AICI, 
EECAR > 


(а) CH,COCI 
(с) C,H.COCI 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


What product is formed on reaction of 
nitrobenzene with fuming nitric acid in the 
presence of concentrated sulphuric acid? 

(a) o-Dinitrobenzene (b) p-Dinitrobenzene 
(c) m-Dinitrobenzene (d) Both (a) and (b) 
Which of the following gases is the major 
contributor to global warming? 

(a) Carbon monoxide 

(b) Ozone gas 

(c) Chlorofluorocarbons 

(d) Carbon dioxide 


What will be the major product of the following 
reaction? 
CH, 
CH4- C=CH, + НВг 
2-Methylpropene 


(C,H.CO),0, 
——— —— 


TS сн 

(4) хон (b CHj- CH—CH,Br 
Br 
CH, 

(c) сну-С=о (d) All of these. 


Biochemical Oxygen Demand, (BOD) is a measure 
of organic material present in water. BOD value 
less than 5 ppm indicates a water sample to be 
(a) rich in dissolved oxygen 

(b) poor in dissolved oxygen 

(c) highly polluted 

(d) not suitable for aquatic life. 

The atmospheric gas which cannot produce 
greenhouse effect is 

(a) М, (b) HO (0 СО, (40, 


Excess of which of the following ions concentration 
in drinking water can cause blue baby syndrome? 
(a) Lead (b) Nitrate 

(c) Sulphate (d) Fluoride 

Out of the following compounds, which is most 
acidic? 

(a) Ethyne 
(c) Butene 


(b) Propane 
(d) Propyne 


Fish die in water bodies polluted by sewage 
due to 

(a) pathogens 

(b) clogging of gills by slit 

(c) decrease in D.O. 

(d) foul smell. 


SECTION - II 


One or More Options Correct Type 


This section contains 5 multiple choice questions. Each question 
has four choices (a), (b), (c) and (d), out of which ONE or MORE 
are correct. 


21. 


22. 


23. 


24. 


25, 


Which of the following will be the product(s) of 
the following reaction? 


CH,Br + CHyCH,Br + Na ойн, 


(a) Ethane (b) Butane 
(c) Propane (d) Pentane 


Which of the following conditions show the 

polluted environment? 

(a) pH of rain water is 5.6. 

(b) Amount of carbon dioxide in the atmosphere 
is 0.03% 

(c) Biochemical oxygen demand is 10 ppm. 

(d) Eutrophication 

Which of the following alkenes on ozonolysis give 


a mixture of ketones only? 
(a) CH; -CH=CH—CH, 


(b) CHy~ CH- CH=CH, 
сн, 


^ CH; СН 
© | ec d) (CHC 2C 
“сн, O h NCH, 
Components of photochemical smog are 
(а) oxygen (b) acrolein 
(c) peroxyacetyl nitrate 
(d) nitric oxide. 
Which of the following are o, p-directing groups? 
(a) Toluene (b) Aniline 
(c) Nitrobenzene (4) Benzaldehyde 


SECTION - III 


Paragraph Type 


This section contains 2 paragraphs each describing theory, 
experiment, data, etc. Six questions relate to two paragraphs 
with three questions on each paragraph. Each question of a 
paragraph has only one correct answer among the four choices 
(а), (b), (©) and (d). 


Paragraph for Questions 26 to 28 


Rotation around a C—C single bond is not completely 
free. It is hindered by a small energy barrier of 
1-20 kj molt due to weak repulsive interaction 
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between the adjacent bonds. Such a type of repulsive 
interaction is called torsional strain. Conformation in 
which atoms attached to two carbons are as closed 
together as possible is called eclipsed conformation 
and the other in which atoms are as far apart as 
possible is known as the staggered conformation. 
Any other intermediate conformation is called a skew 
conformation. 


26. Which of the following is the most stable 
conformation of n-butane? 


H 
Hon. Б CH; 
H 
@ y g 9 5 
H H 
CH; 
H CH; 
H 
o ©З (d) c 
C Н, 
CH 3 H 
3 H H 
H 
27. Dihedral angle in the eclipsed conformation of 
ethane in Newman's projection is 
(a) 180° (5) 60° (с) 0° (d) 45° 
28. Which of the following conformations of 


1, 2-diphenylethane in Sawhorse projection, will 
have maximum torsional strain? 


C6H5 H 
(а) C n H b ан 
CH; Ho 
СеН5 С,Н, 
© CHH (d) i 
н-=н yH H 


Paragraph for Questions 29 to 31 


The word smog is derived from smoke and fog. This is 
the most common example of air pollution that occurs 
in many cities throughout the world. There are two 
types of smog: 

Classical smog occurs in cool humid climate. 
Photochemical smog occurs in warm, dry and sunny 
climate. The main components of the photochemical 
smog result from the action of sunlight on unsaturated 
hydrocarbons and nitrogen oxides produced by 
automobiles and factories. 
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29. The brown, hazy fumes of photochemical smog 
are due to 
(a) nitrogen dioxide 
(c) aldehydes 


(b) PAN formation 
(d) SO. 


30. Which of the following statements is incorrect? 

(a) Classical smog is also called London smog, 
while photochemical smog is known as Los 
Angeles smog. 

(b) Classical smog is formed in the months 
of summer, while photochemical smog is 
formed during winters. 

(c) Classical smog is reducing in character while 
photochemical smog is oxidising. 

(d) Allare correct. 


31. PAN present in the photochemical smog stands 
for 
(a) polyacrylonitrile (b) peroxyacety] nitrate 
(c) Both (a) and (b) (d) None of these. 


SECTION - IV 


Matching List Type 


This section contains 3 multiple choice questions. Each question 
has matching lists. The codes for the lists have choices (a), (b), 


(c) and (d), out of which ONLY ONE is correct. 


32. Match the list I with list I] and select the correct 
answer using the code given below the lists. 


List I List II 
P. CH;-CSC-CH, 1. СНу--С-0-СН, 
dil.H;SO/HgSO, 1 ! 
2. CH;-CH-CH-CH, 
он OH 


Q. СНу-СЕС-СН, 
(i) OJCH,CI, 
(ii) Zn/H,0 

R. СН,-СН-СН-СН, 3. CH C=O 


| dil. KMnO, 
Н. 
273 К єн, 


єн, сн, 
5 сњ-Сс=с-сн, * CHCH 67H, 


KMnOyH* о 


Р О к S 
(012 3 4 
2.1 4 3 
(04 2 3 1 
(4 1 2 3 


33. 


34. 


Match the activity given in list I with the type of 
pollution created by it given in list II. 
ListI List IT 
(Activity) (Effect) 
Р Usingcarbamates |. Water pollution 
ав pesticides 
Q. Using synthetic Photochemical smog, 
detergents for damage to plant life, 
washing clothes corrosion to building 
material, induce 
breathing problems, 
water pollution 
К. Releasing gases 3. Damaging ozone 
produced by layer 
automobiles and 
factories in the 
atmosphere 
5. Using 4. May cause nerve 
chlorofluorocarbon diseases in humans 
compounds for 
cleaning computer 


[Т] 


parts 

P QR S 
(a)1 2 3 4 
(b) 4 1 2 3 
(4 2 1 3 
()3 4 1 2 


Match the list I with list II and select the correct 
answer using the code given below the lists. 


List I List II 
P. CH,CH,Br 25 KOH, 1. Dehalogenation 
Q. Cu, E, 2. Dehydration 
BrCH,CH,Br2» 3. Dehydrohalo- 
genation 
5. CH,CH,OH 4. Dyrolysis 
conc. Н,50, „ 
n 
Р О к S 
lij 2 Wed 
0) 3 1 2 4 
(03 4 1 2 
(4)4 1 3 2 


SECTION - V 


Assertion-Reason Type 


In the following questions, a statement of assertion is 
followed by a statement of reason. Mark the correct choice 


as: 


(a) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

(b) If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

(c) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 


35. Assertion : The reactivity of alkenes towards HX 
increases in the order: 
1-phenyl-2-butene > 2-butene > 1-butene > propene. 
Reason : Reactivity of HX increases with increase 
of number of carbon atoms. 


36. Assertion : Greenhouse effect was observed in 
houses used to grow plants and these are made of 
transparent glass. 

Reason : Greenhouse name has been given 
because glass houses are made of green glass. 


37. Assertion : Toluene on Friedel — Crafts methyl- 
ation gives o- and p-xylene. 
Reason : —CH; group bonded to benzene ring 
increases electron density at o- and p-position. 


38. Assertion : Excessive use of chlorinated synthetic 
pesticides causes soil and water pollution. 
Reason : Such pesticides are non-biodegradable. 


39. Assertion : 1-Butene on reaction with HBr in the 
presence of a peroxide produces 1-bromobutane. 
Reason ; It involves the formation of a primary 
radical. 


40. Assertion : If the concentration of dissolved 
oxygen of water is above 6 ppm, the growth of 
aquatic life gets inhibited. 

Reason : Highly polluted water has BOD value 
less than 5 ppm. 


SECTION - VI 


Integer Value Correct Type 


This section contains 10 questions. The answer to each question 
is a single digit integer, ranging from 0 to 9 (both inclusive). 


41. Maximum number of isomers for an alkene with 
molecular formula С;Н цо is 


42. The number of compounds, among the following, 
having zero dipole moment is 
Propene, 1-Butene, cis-But-2-ene, frans-But-2-ene, 
trans-Pent-2-ene, с5-Нех-3-епе, 2,2-Dimethyl- 
propane, 2, 2, 3, 3-Tetramethylbutane 

43. Fluoride ion concentration in drinking water 
above x ppm would cause brown mottling of 
teeth. The value of x is 


44. Number of carbon atoms in alkyne having 
molecular mass 96 is 
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45. 


46. 


47. 


48. 


49. 


50. 


Ofthefollowing compounds, numberof compounds 
responsible for photochemical smog is 

CF;ClL Ozone, Sulphuric acid, Nitric oxide, Nitric 
acid, Hydrocarbons, Formaldehyde, Acrolein, 
PAN, Carbonic acid 


Thenumber of carbon atoms present in the product 
formed on heating sodium salt of pentanoic acid 
with sodalime is 


The maximum limit of nitrate ion in drinking 
water is y x 10 ppm. The value of y is 


Out of the following compounds, the number of 
compounds that cannot be prepared by Kolbe's 
electrolytic method is 

Ethane, Butane, Methane, Propane, Pentane, 
Hexane, Ethene, Ethyne 


The layer of gas, O, in stratosphere is called earth’s 
protective umbrella as it protects earth's surface 
from the effects of harmful ultraviolet radiations. 
xis 

According to international standards of drinking 
water, the tolerable limit of fluoride ions in water 
is y ppm. The value of y is 


SOLUTIONS 


ar 


58 


(d): СНу-СН»-СН»-СНу-СН, 
n-Pentane 
CH,— ce СН; СН; 
CH, 
2-Methylbutane 


P 

єнү-т—©н; 
CH; 

2, 2-Dimethylpropane 


(c): Propane cannot be prepared by Kolbe's 
electrolytic method as this method is used to 
prepare only alkanes with even number of carbon 
atoms. 


(a): Ozone layer is present in stratosphere and 
cuts-off harmful ultraviolet radiations from 
reaching the earth's surface. 


27 о, CHO 
(с): | == зі 

` 24Н:07 “CHO 

Benzene Glyoxal 


(с) 


(с): Oxides of sulphur and nitrogen are major 
responsible factors for smog. 
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10. 


11. 


12. 


13. 
14. 


15. 
16. 


17. 


18. 


19. 


(c) : The common components of photochemical 
smog are МО,, О, and unburnt hydrocarbons. 
(d): Chlorofluorocarbons(CFCs) are responsible 
for depletion of ozone layer. 

(d): н H 


It has 6 z-electrons, but it is non-planar. Hence, it 
is antiaromatic. 


(d): 
p сн, 
[el 
Hcc. fen Red hot 
Ї| кеше 
“À Ж 873K Ну CH; 
cuf San Sss 1, 3, 5-Trimethylbenzene 


(a): Dinitrogen and dioxygen gases do not react 
with each other at a normal temperature. The 
reaction is endothermic. 


83K 
Nag) + Oa E 2NO 


Її 
Ceg 
(0: еб 


(с): — NO; is a m-directing group. 

(d): Carbon dioxide is the major contributor to 
global warming. 

(b): It is anti-Markovnikov addition reaction. 


(a): Clean water must have BOD value of less 
than 5 ppm ie. rich in dissolved oxygen. 


(a): The heating of the carth due to trapped 
radiations is called greenhouse effect. The gases 
which can trap infra-red radiations given by 
the sun to produce greenhouse effect leading to 
heating up the environment are called greenhouse 
gases. e.g. CO, H,O (water vapour), and ozone 
(03). 

(b): Excess of nitrate in drinking water causes 
blue baby syndrome. 


(a): More the s-character, more will be the acidic 
strength. Hydrocarbons follow the acidic strength 
order; Alkynes » Alkenes » Alkanes 

(50%) (33%) (25%) 
Among ethyne and propyne, ethyne is more 
acidic than propyne. 


20. (c): Microorganisms from sewage consume all 
dissolved oxygen and fish get deprived of this 
oxygen and ultimately die. 

21. (a,b,c) : The two different alkyl halides in addition 
to reacting with each other, also react amongst 
themselves giving a mixture of three alkanes. 
сну :CH;,CH, "9 CH. CH,CH, 


Propane 


dry ether 


"CH, =— > CH4CH; 
Ethane 


СН,СН,СН,СН, 
Butane 

22. (c, d) : BOD value more than 5 ppm shows water 
is polluted. 
The process in which nutrient enriched water 
bodies support a dense plant population, which 
kills aquatic life by depriving them of oxygen 
and results in subsequent loss of biodiversity is 
known as cutrophication. 


23. (c, d): 
= ФО, 
СН,-СН-СН-СН, (9 24850” 2СН,СНО 
= ti) O; 
CH3—CH—CH= CHa TO? CH= CH=CH 
CH; CH; 
+HCHO 
o 
“Зо, ti 
С. amp” O+CH3—C—CHg 
сн, 
СНз оз 


(СНууС-С, л, бу Zam,o” XCH3,C7O 


24, (b,c, d): Oxygen is not the component of 
photochemical smog. 

25. (a, b): Toluene and aniline are o, p-directing while 
nitrobenzene and benzaldehyde are #-directing 
groups. 

26. (b): The order of stability of different confor- 
mations of n-butane is 
Staggered (Anti) > Skew or Gauche > Partially 

eclipsed > Fully eclipsed 
The most stable conformation is anti (staggered) 
because two bulkier groups are far apart. 


27. (д: н 


H iH 


Eclipsed conformation of cthane 


28. (c): Fullyeclipsed conformationhasthe maximum 
torsional strain. 


29, (a): Brown hazy fumes of photochemical smog 
are due to nitrogen dioxide. 


30. (b): Classical smog is formed in winters whereas 
photochemical smog is formed during summer. 


31. (b); Peroxyacetyl nitrate 


т \ 
! 
R. DN, 


32. (4): 


Р: CH,-CECC-CH, - НВОунао, 


]somerisation 


CH,-CH;-C-CH44— —— CHy-C7C-CH, 
о н он 
OJCH;CI 
Q:CH,-CEC-CH,— ———— —4 ф 
nO (Oc 
CH;—C~C—CH)¢——— CH, —C C— CH, 
MIN 
оло 


о о 


R:CH,-CH-CH-CH, #2701 
CH;-CH-ÇH-CH, 
OH OH 
CHCH, 


_ 1 KMnO H" 
$:CH,;—C=C—CHs 


+ QXCH,-C-CH; 
i 
33. (b) 
34. (с): 
P: CH.CH;Br “> CH=CH; + HBr 


К: BrCH,CH,Br “> CH;- CH; + ZnBr; 


coms HSO, 


5:СН,СН,ОН 2? 97, CH=CH, + H,O 
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35. 


36. 


37. 


38. 
39. 


40. 


41. 


42. 


60 


(c): More the electron density on the olefinic 
Carbon, more is its reactivity towards an 
electrophile, hence order is 
1-phenyl-2-butene > 2-butene > 1-butene > propene 
(c) : Houses used to grow plants are not made up 
of green glasses. The glasses are transparent, 
(а): —CH; group is ortho and para-directing 
group. 
(а) 
(с): ()(a) (R:0,) — >> RO" 
(b) RO* + HBr ——> КОН + Вг" 
Gi) (a) СН,СН,СН--СН, + Br —> 
CH,CH,CHCH,Br 
1 2? radical 
(b) CH,CH,CHCH,Br + HBr ——> 
CH3CH,CH,CH,Br + Вг" 
1-Bromobutane 
(d): If the concentration of dissolved oxygen of 
water is below 6 ppm, the growth of aquatic life 
gets inhibited. Highly polluted water has BOD 
value of 17 ppm or more. 
(5): CH4— CH, —CH,—CH = СН, 
P'ent-1«ene 


СНз CH, - CH —CH - СНз 


Pent 2-ene 
SHy- CH; саси, eH; CHE сЕ 
CH, CH 


2-Methylbut-1-ene 
CH,-CH шф-СНа 


3-Methylbut-T-ene 


CH; 
2-Methylbut-2-ene 
(3): CH CH. 
9 И Ї 3 
C=C СН--С-СН, 
Hw Ney l 
3 CH, 
rime ful 2- eme 2. 2-Dimethylpropare- 
(н = 0) (ued) 
СР 
шоолж 
СН, СН, 
2, 2,3,3-Tetramethylbutane 
(und) 


In frans-but-2-ene, the two methyl groups are in 
opposite directions. Dipole moments of С - CH; 
bonds get cancelled. 

2,2-Dimethylpropane and 2, 2, 3, 3 - tetramethyl- 
butane both are symmetrical molecules and hence 
their dipole moments are zero. 
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43. 
44. 


45. 


46. 


47. 


48. 


49. 


50. 


Buy ONLINE at _ 
www.mtg.in 2 


(2) 


(7): General formula for alkynes is C,H;, 5. 
Molecular mass of alkyne is 

12n + 1n – 2) =96 

12n + 20-2 = 96 

п=7 

Hence, the alkyne having molecular mass 96 is 
СН, 

(6): Photochemical smog contains neither smoke 
nor fog. It isa mixture of compounds like Оз, NO», 
PAN, hydrocarbons, aldehydes, ketones, acrolein 
and CO. 


(4): The reaction is decarboxylation. Sodium salts 
of carboxylic acids on heating with sodalime 
(NaOH and CaO) give alkanes containing one 
carbon atom less than the carboxylic acid. 


CH,(CH,),COONa + NaOH -= 


Sodium propanoate M 
CH4(CH;);CH;*Na;CO; 
ШТ 

(5): The maximum limit of nitrate ion in drinking 

water is 50 ppm. 

(3): Kolbe's electrolytic method is used to prepare 

hydrocarbons with even number of carbon 

atoms. 

(3):1t is ozone, (Оз) layer that protects earth's 

surface from harmful ultraviolet radiations. 

(1): Soluble fluoride is often added to drinking 

water to bring its concentration upto 1 ppm. 
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CBSE-B©ARD 


CHAPTERWISE PRACTICE PAPER 


Time : 3 hrs. 


(i) All questions are compulsory. 


Amines | Biomolecules 


Marks : 70 


GENERAL INSTRUCTIONS ~ 


(й) Question numbers 1 to 8 are very short-answer questions and carry 1 mark each. 


(iii) 
(iv) 


Question numbers 9 to 18 are short-answer questions and carry 2 marks each, 
Question numbers 19 to 27 are also short-answer questions and carry 3 marks each. 


(v) Question numbers 28 to 30 are long-answer questions and carry 5 marks each. 


(vi) Use Log Tables, if necessary. Use of calculator is not allowed. r 
Write the IUPAC names of the following | 8. How is the basic strength of aromatic amines 
compounds: affected by the presence of— NO; group on the 
(i), CHy—N— CH;— CH;— CH; benzene. ning? 
ki 9. Write the following reactions: 
3 G) Gabriel phthalimide synthesis 
OCH3 (ii) Hoffmann bromamide reaction 
" NH 10. What are essential and non-essential amino acids? 
(ii) Give two examples of each type. 
Comsleteiheifollowina reactioh: 11. Out of butan-1l-amine and butan-1-ol, which is 
CH NS + CHCI + KOH ` more soluble in water? Why? 
eodd $ 2 5 В 12. Write the hydrolysis products of 
Name the deficiency diseases resulting from lack оге 
of vitamins C and D іп the diet. 00 Jac 
ctose 
Name the bases present in DNA. шэнэн 
3 5 : nm 13. How will you convert the following? 
bis the structure of an amino acid which is not (i) Nitromethane into Dimethylamine 
Р (ii) Methanamine into Ethanamine 
Write the chemical equation for the following А А 
chemical reaction: 14. Complete the following reactions: 
Benzenediazonium chloride is heated with (i) CH,(CH,);CONH, © —: 
fluoroboric acid. wer as 
Identify X (i) С,Н,МН, «(СН СО)О ——> 
CHO 15. Enumerate the reactions of D-glucose which cannot 
! HLA be explained by its open chain structure. 
«нон 5 16. Arrange the following: 
CH;OH (i) In decreasing order of boiling point: 
Glucose 


(СН NH, CH4NH,, (CH3;N 
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17. 


18. 


19. 


20. 


21. 


(ii) In increasing order of basic strength: 

C.H5NH», p-NO;C,H,NE. p-CH4C4H,NH; 
OR 

Arrange the following: 

(1) In increasing order of basic strength: 
сун, C;H«N(CH3) (C4H;);NH, СНАЧН, 

(ii) In decreasing order of basic strength in gas 
phase: 
С.Н.МН,, (C;H3);NH, (C)H;4N, NH; 

What is the difference between a nucleoside 

and a nucleotide? How are nucleotides joined 

together? 

State differences between the following pairs: 

() Reducing and non-reducing sugars 

(ii) Globular and fibrous proteins 

Do the following conversions: 

(i) Aniline to p-bromoaniline 

(ii) Ethanamine to ethanol 

(iii) Methanamine to methyl isocyanide 

Write the chemical reaction equations for the 

reactions of glucose with 

() aceticanhydride, (ii) hydroxylamine, 


(iii) bromine water, 


Identify A and B in the following reactions: 

МО» 

Qu NaNO,, HCI NaNO, HG, „кю. р 
зк > 
CH5CI 
2C,HsCI 

Gi) (em c 

CH5CI 


Ethanolic NaCN HyNi 
(iii) ——> А — > В 


Write the products formed in the following 
reactions: 


N3cr 
90, HPO, 
eam њо 
BO. 
(iii) 
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22. One day Ankitand Gaurav were playing in school 
playground. While playing, Ankit fell down and 
got injured. Blood started oozing out of his knees 
and did not stop. Gaurav at once rushed to his 
games teacher and informed her. She took Ankit 
to the nearby hospital immediately. Doctor gave 
him first aid and then suggested him to include 
green leafy vegetables in his diet. 


(i) What values were possessed by Gaurav? 
(ii) Name the vitamin (a) responsible for blood 
clotting, (b) present in leafy vegetables. 
23. Write short notes on the following: 
(i) Coupling reaction (ii) Ammonolysis 
24. (0) What is a glycosidic linkage? 
(ii) Define peptide linkage. 
(iii) Explain the amphoteric behaviour of amino 
acids. 
25. Give one chemical test to distinguish between the 
following pairs of compounds: 
(i) N-Ethylethanamine and N,N-Diethylethan- 
amine 
(ii) Aniline and Benzylamine 
(iii) Methylamine and Dimethylamine 
26. (i) Name the base which is uncommon in DNA 
and RNA. 
(ii) Write the important structural and functional 
differences between DNA and RNA. 
(iii) The two strands in DNA are not identical but 
are complementary, Explain. 
27. (i) How are vitamins classified? Give examples. 
(ii) Name the vitamin responsible for coagulation 
of blood. 
(11) Name the vitamin whose deficiency causes 
(а) night blindness 
(b) pernicious anaemia. 
{i) (a) Classify the following amines as primary, 
secondary or tertiary. 


NH(CH3) 
(СН, СНМН, 


[Ш] (2) 
N(C2Hs) 


28. 


2 


(3) 
(b) Aniline does not undergo Friedel-Crafts 
reaction. Explain. 
(ii) (a) An aromatic compound (A) on treatment 
with aqueous ammonia and heating 


29, 


30. 


(i) 


(ii) 


(i) 


(ii) 


(i) 


(ii) 


i) 


(1) 


(i) 


forms compound (B) which on heating 
with Br, and KOH forms a compound 
(C) of molecular formula C;H;N. Write 
the structures and IUPAC names of 
compounds A, B and C. 

(b) How can the acetylation of — NH; group 
of aniline with acetic anhydride help in 
preparing the monosubstituted aniline 
derivatives? 

OR 

Account for the following: 

(a) pK, of aniline is more than that of 
methylamine. 

(b) Ethylamine is soluble in water whereas 
aniline is not. 

Complete the following series: 

PhNH; > PhN$CT -Ë> PhCN 5 

\ 
=н; 
H 

Define the following terms: 

(a) Anomers (b) Invert sugar 

Define the three major classes of carbohy- 

drates and give an example of each of these 

classes. 
OR 

Define enzymes. Name the enzyme which 

converts maltose into glucose. 

(a) How are proteins related to amino acids? 

(b) Describe primary, secondary and tertiary 
structures of proteins. 

(c) When is a protein said to be denatured? 

Compound (A) with empirical formula 

С,Н,М on diazotisation gives a product 

which undergoes Sandmeyer's reaction with 

Cu,Cl, and НСІ to give a compound (B). (B) on 

oxidation gives a compound (C) which when 

heated with sodalime gives chlorobenzene. 

Give the structures of (A), (B), (C) and give 

the reactions. 

Do the following conversions: 

(a) Benzene to N,N-Dimethylaniline 

(b) Ethanamine to Methanamine 

OR 

A compound X(C;H,Br) reacts with KCN to 

give Y(CsH,N). Reduction of Y with ШАН, 

yields Z(C,HyN). Z gives carbylamine 
reaction, reacts with Hinsberg's reagent in the 


presence of aq. KOH to give a clear solution. 
What are X, Y and Z? 
(ii) Do the following conversions: 
(a) Benzene to Benzylamine 
(b) Aniline to Chlorobenzene 


SOLUTIONS 


"m 


(0 N,N-Dimethylpropan-1-amine 

(ii) 2-Methoxyaniline 

CH;NH, + CHCl, + ЗКОН —> CH,N 2C + 

3KCI + 3H;O 

Deficiency of vitamin C causes scurvy and 

deficiency of vitamin D causes rickets. 

Adenine (A), Guanine (С), Cytosine (C) and 

Thymine (T) 

H,N—CH,— 
Glycine 
МУС” N;BFj 


Swede Ò 


Benzenediazonium Benzenediazonium — Fluorobenzene 
chloride. fluoroborate 


COOH 


+ BF, + № 
X is n-hexane, СН,(СН,),СН,. 
—NO, group is an electron withdrawing group 


which decreases the basic strength due to non- 
availability of lone pair of electrons. 


о о 
| | 
N KOH Kae 
i) м-н —» NK* 
cA х 
1 | 
o о 
Phthalimide |eex 
[e] 
il 1 
"T 
C—O Na мН, PN 
Ox дон `N—CH; 
Pd 
C—O'Na c 
Ї 11 
о 
+ N-Methylphthalimide 
CH,NH, 


Methylamine 


1 
Gi) CH3CH5—C — NH; + Br; + 4NaOH 


Propanamide 


СН,СН,МН, + Na,CO; + 2NaBr + 29,0 


Ethylamine 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


Those amino acids which cannot be synthesised 
in the body and they must be obtained through 
diet are known as essential amino acids. e.g., valine 
and lysine. 

The amino acids, which can be synthesised in the 
body are known as non-essential amino acids, e.g., 
alanine and glutamic acid. 


Butan-1-0l is more soluble in water than 
butan-1-amine as alcohols are more polar due to 
high electronegativity of oxygen than nitrogen, 
they can form stronger intermolecular hydrogen 
bonds with water than amines. 


(i) 
Gi) 


(i) 


(ii) 


(i) 


Gi) 


(i) 


Gi) 


(i) 


Sucrose is a disaccharide of glucose and 
fructose. 
Lactose is a disaccharide of glucose and 
galactose. 

SMCI 


CH;NO, - 


Nitronwthane 


си 


CH,NH; - 
Nivihanamine 


(CH3;NH 
N-MethyImethanamine 
(Dimethylamine) 

PCI, 


HNO, 


CH;NH; --З» 


Methanamine 


CH,OH 
Methanol 


Na/CH OH 


QW 


KCN 


CH;CN € 


Ethanenitrile 


CH;CI 


Chloromethane 


CH,CH,NH, 


Ethanamine 


(i) LAIH; 
(ii) HO 
СНүСНЫЫМН:, 


Pentanamine 


CHy(CHjCONH, 


Pentanamide 


Aniline Acetic anhydride 


С,Н.МНСОСН, + CH;COOH 


N-Phenylethanamide 


C,H;NH; + (CH;CO),O 2-1 


Despite having the aldehyde group, glucose 
does not give 2,4-DNP test, Schiff's test and it 
does not form the hydrogensulphite addition 
product with МаН50,, 

The pentaacetate of glucose does not react 
with hydroxylamine indicating the absence 
of free — CHO group. 

CH3NH; > (CH3;NH > (CH3N 
Intermolecular association is more in primary 
amines than in secondary amines as there are 
two hydrogen atoms available for hydrogen 
bond formation in them. Tertiary amines do 
not have intermolecular association due to 
the absence of hydrogen atom for hydrogen 
bond formation. 
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(ii) 


Wi) 


(ii) 


17. 


p-NOC,H,NH,; < С,Н;МН, «р-СН,С,НАХН, 
Presence of electron releasing group 
(like — CH;) increases the basic strength while 
electron withdrawing group (like —NO;) 
decreases the basic strength. 


OR 


C,H;NH, < CHSN(CHj), < CH;NH; 

< (C;H;;NH 
The actual basicity order in solution follows: 

2°>1°>3°> NH3 

This is due to steric hindrance. 3° amine is 
less basic i.e. electron density at the nitrogen 
atom is increased but approach of proton to 
the N-atom for solvation by water molecules 
is hindered by the presence of three alkyl 
groups. 
Larger the size of alkyl groups, more will be 
steric hindrance and hence, amine will be less 
basic. 
(С,Н9М» (С,НДМН» С,Н,МН,» NH; 
In gaseous phase, the solvation effects 
(stabilization of the conjugate acid due to 
H-bonding) are absent and hence the basic 
strength of amines are only because of 4 
effect of the alkyl groups which follows: 
3° amine > 2° amine > 1° amine > NH; 


Nucleoside contains only two basic components of 


nucleic acids, i.c. a pentose sugar and a nitrogenous 
base. Nucleotide contains all the three basic 
components of nucleic acids, i.e. a phosphoric acid 
group, a pentose sugar and a nitrogenous base. 
Nucleotides are joined together by phosphodiester 
linkage between 5’ and 3’ carbon atoms of the 
pentose sugar. 


18. (i) 


(ii) 


Those carbohydrates which reduce Fehling's 
solution and Tollens' reagent due to presence 
of free aldehydic or ketonic group are referred 
to as reducing sugars. All monosaccharides 
like glucose, fructose, galactose are reducing 
sugars. 

Those carbohydrates which cannot reduce 
Fehlings' solution and Tollens' reagentbecause 
of bonded aldehydic or ketonic groups are 
known as non-reducing sugars. Disaccharides 
like sucrose is non-reducing sugar. 

Globular proteins results when the 
polypeptide chains coil around to give three 
dimensional spherical shape. These are 
soluble in water, e.g. insulin and albumins. 
In fibrous proteins, polypeptide chains are 


parallel and are held together by hydrogen 
and disulphide bonds. These are insoluble in 
water, ¢.g., keratin and myosin. 


NHCOCH; 
19. (i) dy хэ, (СН,СОрО Ou: 
Pyridine ^ incus 
Aniline Acetanilide 
NHCOCH; 


2=© 


p NUM 


09) CyHsNH, + HNO, МОНЕТ y 


Ethanamine 


C;H4N;CI- 


1 
C,HOH + N, + нс! «#01 
Ethanol 


+ CHCl, + 3KoH He 


Gii) CHJNH; 
Methanamine 


CH;NC + ЗКСІ+ 3H;O 
Methyl isocyanide 


CHO 
(СНуСО),О. 
op GH OCOCHj), 


CH;—OCOCH; 


Glucose pentaacetate 
CH=NOH 
(i) | NHOH | онон), 
Сн,он 


Glucose ovime 


COOH 


сно 
20. (CHOH), 
CH;OH 


Glucose 


(49 | воно (HOH), 


CH;OH 
Gluconic acid 
дямсына., на 
21. (i) — EK > 
CHCl CH3NH CH35N(C;H3) 


2 NH; d 2C;HsCI Ё” 
Gi) 


(A) NICE (B) 


CH;CI CH,CN 
= Ethanolic NaCN Hy/Ni 

(iii) -----тэ» x ] 
CH,CH,NH 
(B) 

OR 
NH;HSO; NH, 
[7 == 
473K 
Aniline 
SO,H 
Nicr Sulphanilic acid 


т HyPO, 
(ii) ee AC + № + HCI + НУРО» 


Benzenediazonium Benzene 
chloride 


NH, NH, 
Br Br 
Br H;O 
(iii) --э» 14:11: 


Aniline 


2,4,6-Tribromoaniline 
22. (i) Helping, responsible and caring nature. 
(ii) (a) Vitamin K 
(b) Vitamin B, (Thiamine), Vitamin C and 
Vitamin K 


23. (i) Reaction of benzenediazonium chloride with 
phenol or aniline resulting in the formation of 
orange coloured azo dye due to the formation 
of p-hydroxy or p-aminoazobenzene is known 


as coupling reaction. 


Nl OH™ 

Quem Oro 

Benzenediazonium Phenol 
chloride 

Н0+ 7+ но у Ly 

p-Hydroxyazobenzene 

(ii) Reaction of alkyl halide with ethanolic 
solution of ammonia yields primary amines 
due to the replacement of halogen atom Бу 
an amino group is known as ammonolysis. 
Primary amine can further react with alkyl 
halide to form secondary amine, tertiary 
amine and quaternary ammonium salt. 
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CHG 


CH4CI + МН» CH3NH 


(CHa) Nier «01 (CH), eec 


The two monosaccharides are joined together 

by an oxide linkage formed by the loss of a 

water molecule, Such a linkage between two 

monosaccharide units through oxygen atom 
is called glycosidic linkage. 

(ii) Peptide linkage is an amide formed between 
carboxyl(—COOH) group of one amino acid 
and amino( — NH;) group of other amino acid 
with the elimination of a water molecule. 

(iii) Due to the presence of - NH; and -COOH 
group within the same molecule, an inner salt 
is formed by internal transfer of a proton from 
—COOH to — МН, resulting in a dipolar ion, 
called the Zwitter ion. 

Amino acids are amphoteric in nature. They can 

accept or donate a proton depending on the pH 

of the solution. 


> (CH3;NH 


24. () 


о 

411 woo di 

саак. <— HN Tee 
H H 


Low pH 2witter ion 
{Acidic solution) (Neutral) 


OH je 


Lo 
HN-c-C-o 


H 
High pH 
(Basic solution) 

25. (i) Add benzenesulphonyl chloride, also known 
as Hinsberg's reagent. Secondary amines give 
salt soluble in alkali whereas tertiary amines 
will not react. 


C,H;SO,Cl 
+ ---» C,H5SO;N(C;H;); 
(C;H3;NH N,N-Diethylbenzenesulphonamide 


* HCI 


Gi) Add nitrous acid (NaNO, + HCl) at 0-5*C. 
Then, add alkaline solution of phenol. Aniline 
will give orange azo dye whereas benzylamine 
will not give orange azo dye. 


NaNO;/HCI Ж 
di NH, уус 245 Мм 
€)- onl or 


HO + СГ * но )-м=м-0 Y 
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(iii) Methylamine (primary amine) gives carbyl- 
amine test. It gives foul odour when heated 
with chloroform and alcoholic KOH. 
СНЫМН, + СНСІ, + 3KOH >> 

CH4NC + 3KCI + 3H;O 
Dimethylamine (Secondary amine) does not 
give this test. 
(СН;),МН + СНС + ЗКОН >> No reaction 


DNA contains Thymine (T). RNA contains 
Uracil (U) in place of thymine. 


26. () 


(ii) Structural differences: 


Е] ОМА КМА 
Їл: a contains It contains ribose as 
| deoxyribose sugar. | sugar. 
|2. | It contains It contains adenine, 
| | adenine, cytosine, | cytosine, guanine and 
| guanine and uracil. 
thymine. 
3. It forms double | It is single stranded. 


helix structure. 


Functional differences: 

DNA: For the manufacture of protein, it 

sends information to the cell. It undergoes 

self-replication. 

RNA: It itself acts as a template for protein 

synthesis. 

(iii) James Watson and Francis Crick gave a 
double strand helix structure for DNA. Two 
nucleic acid chains are wound about each 
other and held together by hydrogen bonds 
between pairs of bases. The two strands are 
complementary to each other because the 
hydrogen bonds are formed between specific 
pairs of bases. Adenine forms hydrogen 
bonds with thymine whereas cytosine forms 
hydrogen bonds with guaninc. 


27. (i) Vitamins are classified into two groups 
depending upon their solubility in water 
or fat. 

Fat soluble vitamins: Vitamins which are 
soluble in fat and oils but insoluble in water 
are kept in this group. These are vitamins 
A, D, Eand K. 

Water soluble vitamins: These vitamins 
are soluble in water but insoluble in fat. 
B group vitamins and vitamin C are the 
examples. Water soluble vitamins must be 
supplied regularly in diet because they are 
readily excreted in urine and cannot be stored 
(except vitamin В.) in our body. 


(i) Vitamin K 
(iii) (a) Vitamin A , (b) Vitamin Bi; 
28. (i) (a) 1. Secondary amine, 2. Primary amine, 
3. Tertiary amine 
(b) Aniline does not undergo Friedel-Crafts 
reaction (alkylation and acetylation) duc 
to salt formation with aluminium chloride, 
the Lewis acid, which is used as a catalyst. 
Due to this, nitrogen of aniline acquires 
positive charge and hence acts as a strong 
deactivating group for further reaction. 


COOH CONH, NH; 
ii Br; 
Gi) (a 2 
e e кон? e 
(A) (8) 15) 
Benzoic acid Donsamide Aniline 


(b) The lone pair of electrons on nitrogen of 
acetanilide interacts with oxygen atom 
due to resonance as shown below: 

:О dora 

NI 852 

„МЕ C—CH;, +—* ,N—C-CH; 
Hence, the lone pair of electrons on nitrogen 
is less available for donation to benzene ring 
by resonance. Therefore, activating effect of 
—NHCOCH; group is less than that of — NH; 
group. 

OR 

(1) (a) In case of aniline, the lone pair of electrons 
on the nitrogen atom is delocalized over 
the benzene ring. As a result, the electron 
density on nitrogen atom decreases. 
However, in methylamine, the + effect 
of methyl group increases the electron 
density on the nitrogen atom. Therefore, 
aniline is a weaker base than methylamine. 
Hence, its pK, value is higher than that of 
methylamine. 
Moreover, aniline is a resonance hybrid of 
the following five structures. 


"NH, NH, NH, 
< > » « » « 
I П ш | 
NH; NH; 
<> 
M у 


Whereas, anilinium ion obtained by 
accepting a proton can have only two 
resonating structures. 


h " 
NH; NH, 


<—> 


(b) As ethylamine сап form hydrogen bonds 
with water therefore, it is soluble in 
water whereas aniline because of greater 
hydrocarbon part is less polar cannot 
form hydrogen bonds with water. 


= H-N- He-psesdeli--He 0 
GH; H CH; H=- 
ge QUE dus 
| 
m H-N Gf Gas, N— Hew 
C3H5 Сан, 
44 NaNO;/HCI, Ф. С 
GD РЬМН, => PRNICI- SESS phon 
[ne 
PhCH;NH, 


29. (i) (a)Thetwo cyclic hemiacetal forms of glucose 
differ only in the configuration of the 
hydroxyl group at CI, called anomeric 
carbon (the aldehyde carbon before 
cyclisation). Such isomers, i.e., &-form and 
B-form, are called anomers. 


но-1-н но-1-н 
нон | H-I- OH, 
HŽ HŽ- cR 
'CH,oH CHOH ‘CH,OH 


c-D-()-Glucose 
(b)Sucrose is dextrorotatory but after 
hydrolysis gives dextrorotatory glucose 
and laevorotatory fructose. Since the 
laevorotation of fructose (-92.4°) is more 
than dextrorotation of glucose (452.55), the 
mixture is laevorotatory. Thus, hydrolysis 
of sucrose brings about a change in the 
sign of rotation, from dextro (+) to laevo 
( and the product is named as invert 
sugar. 


f-D-(*)-Clucose. 
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(ii) 1. Monosaccharides: A carbohydrate that 
cannot be hydrolysed further to give 
simpler units of polyhydroxy aldehydes 
or ketones, e.g., glucose. 

2. Oligosaccharides: Carbohydrates that 
yield two to ten monosaccharide 
units on hydrolysis, They are further 
classified as disaccharides, trisaccharides, 
tetrasaccharides, etc. depending upon 
the number of monosaccharides they 
provide on hydrolysis. e.g, sucrose is а 
disaccharide on hydrolysis gives glucose 
and fructose, 

3. Polysaccharides: Carbohydrates which 
yield a large number of monosaccharide 
units on hydrolysis, e.g., starch. 

OR 

(i) Enzymes are biocatalysts which catalyse 

specific biochemical reactions. Maltase is an 

enzyme that converts maltose into glucose. 

(ii) (a) Proteins are the polymers of o-amino 
acids and they are connected to each other 
by peptide bond or peptide linkage. 

(b) Primary structure of proteins: Proteins 
may have one or more polypeptide 
chains. Each polypeptide in a protein has 
amino acids linked with each other in a 
specific sequence. 

Secondary structure of proteins : It refers 
to the shape in which a long polypeptide 
chain can exist. They are found to exist in 
two different types of structures, a-helix 
and [(*pleated sheet structure. These 
structures arise due to the regular folding 
of the backbone of the polypeptide 
chain due to hydrogen bonding between 
-СО- and -NH- groups of the peptide 
bond. 

Tertiary structure of proteins: lt represents 
overall folding of the polypeptide chains. 
It gives rise to two major molecular 
shapes, fibrous and globular. 

(c) When a protein in its native form, is 
subjected to physical changes like change 
in temperature or chemical changes like 
change in pH, the hydrogen bonds are 
disturbed. Due to this, globules unfold 
and helix get uncoiled and protein loses 
its biological activity. This is called 
denaturation of protein. 


30. (i) Since chlorobenzene is obtained from (C) on 


sodalime treatment, hence (C) is chlorobenzoic 
acid. As (C) is obtained from (B) on oxidation, 
considering molecular formula of (A), а — CH; 
group should be attached to benzene ring which 
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gets oxidised to СООН, (B) is obtained after 
diazotisation and Sandmeyer's reaction of (A). 
Therefore structure of (A) could be 
,^CHs 
С н. (o, m or р-) toluidines 
NH; 
CH, 2 СНз diazotisation сен, 4 CH3 CuCl 
NH; Nic | 
(A) 
Sodalime 7 СООН 01 -CH3 


CH, < CH, 
vs Sei е 
CoHsCI © (8) 


Chlorobenzene | Chlorobenzoic acid Chlorotulene 


NO, 


РР conc. HNO- fe 
(ii) (a) cone 5 Fe/HCl 
onc. Н;5О, 


Benzene PIK Nitrobenzene 


МСН)» NH, 


<— 2CH,Cl+ 
N,N-Dimcthylaniline Aniline 
(b) СНуСНЫМН, -"“® >» СН,СН,ОН 
Ethanamine юу кмпоинво, 
tsa СН,СОМН, t СН,СООН 


CH3NH; 
Methanamine 


OR 
CH,Br CH,CN СН,СНЫМН, 


Oso 


(C;H;Br) E 17N) (CHN) 
(X) (2) 

(ii) (а) Friedel- Croft alkylation followed by 
reaction with halogen and ammonia 
produces benzylamine. The sequence of 
the reaction is 


CH Сн... "Ch 
AIC Anhyd)^ ) hv 
"e E euh 7% 


NH Кеш 
NaNO HC Sukh, 
ose ^ 
Aniline Bonner ediasonium Chlorobenzene 
chloride 


оо 


COMPETITION 


E 


CORNER жа 


Organic Chemistry 


Oxidation and Reduction 
Conditions and selectivity are significant in these 
reactions. Let us make a list of such reagents and 
their utility with special reference to aldehydes. 
О R -— СН, — ОН — R — CHO 
Reagents should not be used in aqueous medium. 
Because in presence of water, aldehyde gets 


OH 
hydrated to form R — CHS H which appears 


as an alcohol and gets oxidised further. 

O Reagents which can convert 1° alcohols to 
aldehydes without causing  over-oxidation 
include: 

e PCC (pyridinium — chlorochromate) іл 
methylene chloride as solvent at 25°С, 

о 

ll 

=r 


О | 6 


=о 


• PDC (pyridinium dichromate) in methylene 
chloride as solvent at 25°C. 


O CrjOZ- 


e CrO, with pyridine in methylene chloride. 

О Acidified KMnO; and acidified K,Cr,O; oxidise 
1? alcohols to acids. 2* alcohols give ketones. 

О Aluminium fert-butoxide in large excess of acetone 
catalyses oxidation of 2? alcohols to ketones. It is 
not advised in case of I? alcohols because such 
strong base like fert-butoxide can initiate aldol 
condensation. 


(CH3),CO},A1 
СН,СОСНу heat ` О 


CH, = CH-C-CH, 


! 
CH, = CH-CH-CH, 


о 


о 


Mukul C. Ray, Odisha 


Jone's reagent (a dilute solution of CrO, in dilute 
Н:50,) oxidises 2° alcohols in acetone solution at 
15-209С to give the corresponding ketones. 
gu 
CrO; 11,50, 
СН,-СН--СН-СН-СёЕСН--3-224 
acetone, 15°C 
D) 
CH,-CH = CH-C-CzCH 
It also oxidises primary allylic alcohols to 
aldehydes without affecting double bond. 


A number of other compounds on reduction also 
yield aldehydes or ketones. 


о о 
1 ШАЦОС(ССНЫЫАН ! 
бал к“ “н 
о 
Pa аав A 
2. H30 R^ “H 
i || 
всем HAHO p Eo 
2.Hy0* 
i т 
R—C—OC)H; LUBAN -7C р 


зно" 


(i-Bu),AlH is the DIBAL-H. 
When analysed closely, we see DIBAL-H exists as 
a dimer like diborane. 


CH, 
CH,” М 

А-н ——> 
CHa, 


сн,” 
СН. сн, 
н. 
с Ч, У e AR 
сн, di NE E ar 


CH, ‘CH, 
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On reaction with ester it forms an intermediate, 
which is stable at -70°C, when separated and 
hydrolysed it gives aldehyde. 


Ви 


(stable at -70°C) 


о 
11 (СН, сай |1 
Et,0, -78°C 
R^ “х Pi R SSe 


Few reduction reactions observed on aldehydes 
and ketones need attention. 


о он 
A (СН, ,СНОБАГ 
AS + aon = ша 

К ^H нс“ “сн, 
aldehyde 

(or ketone) 

lis ї 
Ç , [e 
PEN 
ROH сн “сн, 
This is called Meerwein-Ponndorf-Verley 


reduction. The by-product acetone is continuously 
distilled off to drive the reaction towards completion. 
Again, we have some reduction reactions where 


When the reagent is Zn-Hg, cone. HCI/A, the 
name is Clemmensen reduction. 

When the reagent is NH; - NH; followed by KOH 
in diglyme as solvent at 200°C, the name of the 
reaction is Wolff — Kishner reduction. 

Another alternative is Mozingo method where 
Н5-0Н,-СН,-5Н is used in acidic medium 
followed by reduction using Н/М. 

Bimolecular reduction reaction of ketone forms 
glycol derivative. 


CH, [# но 
сн; он он 
ЇНИЙН | 
C=C 
we’ |. [cH 
"" CH, CH, 


Baeyer — Villiger oxidation in case of ketones gives 
esters. In case of unsymmetrical ketones, insert an 
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oxygen atom next to the group that has higher 
migrating aptitude in Baeyer— Villiger oxidation. 
The migrating aptitude changes as: 

-H > f-alkyl > s-alkyl > phenyl > п-а ху! > methyl 
-H on the top indicates aldehyde on oxidation 


gives acid. 
ї j 
C m-CPBA С 
CHí ^H CHÍ “он 
COOOH 
m-CPBA is 
а 
o o 
! m-CPBA ! 
дол, Гал 
CH, “C(CH3); CH; O-C(CH3)3 


Some selective reductions are also important. 


. LiAIH. 

CH,—CH= CH-CHO цаа! 

CH,—CH= CH-CH;-OH 
1. майн 

түү” СНу-СН--СН-СН,-ОН 

d (60%) 
+ CH;—CH,—CH,—CH,—OH 

(40%) 


CH,-CH— CH CHO | 
С,Н,-СН,-СН,-СН,-ОН 
LN С,Н,-СН--СН-СН,-ОН 


2. H40* 


O Reduction reactions of diborane are because of 


electron deficient nature of diborane. 

| 2 IH, » 

C0 up? СН-ОН 

Diborane binds to electron-rich oxygen which 
then transfers hydride to carbonyl-carbon. 


Few related reduction reactions of diborane are: 


os „Ме INO нь, „Ме 
RU М < 
Me M 
It starts with 
Q н 
н-8< 1. Н 
о —»( o ^H 
18 Ї 
^C „Ме Р OLY 
NS R N—Me 
Me | 
Me 
HH 
and so on to give R м< * which is then 
| “Ме 
BH, 
hydrolysed. 


The notable point is that BH; is nucleophilic 
but BH, is electrophilic. That is the reason why 
= COCI which is otherwise most easily reduced 
is not even touched by diborane. Even ester 
reacts with diborane slowly. 


Ph “Ри 


LiBH, in alcoholic solution will reduce ester. In 
fact, it has selectivity for ester over acids and 
amides. 


o CH 
tl 3 
CH,0- C. A... COOH LiBH, , 
C;H;OH 
CH, 
COOH 
нуу ee 


LiAH, does not have this selective property. 
Amide is reduced Бу LiAIH, to form amine. 


V LAIH, 


|| 
К-С-МН, Tug * R-CH,-NH, 


However, at 0°C if the intermediate is trapped 
and hydrolysed subsequently, amide can give 
aldehyde on its reaction with LiAIH,. 


" Li 
Li о ^o 
-ll | 
R1 NR Ж) 
2) н 
HjÁI-H IE 
o^ ? 
С 
R^ NR, 
H 


This may be trapped 
ас 
Aldehydes, ketones or esters on treatment with 
Na and С.Н,ОН give primary and secondary 
alcohols. This is called — Bouveault-Blanc 
reduction, 


СН ~~ on 


Acids, esters and amides are not catalytically 
reduced, Under special condition though acid can 
be reduced to alkane using H; and heterogeneous 
catalyst. 

SeO, oxidises —CH,— group adjacent to 


NI — 
>c=0 
o o 
C ж 
=>> 
o 


o оо 


О у-©-сн,#©» (о) 


Tollen’s reagent, Fehling's solution апа 

Benedict's solution. oxidise aldehyde to acid 

but they cannot oxidise ketone, 

L/NaOH (or CL/NaOH or Br./NaOH) oxidises 

а ез ог-СН-СН, segment to 

і 
о OH 

secos with the release of iodoform. 
o o 

! || 

с 

СН, „мгОн_ ONa 

--- 


Also, -g7 segment can be oxidised using 


o 
1/МН,ОН but not ples 


OH 
"m 
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CONCEPT 
BOOSTER 


healthy. Take care. 


Different Types of Enthalpies 
е  Enthalpy of solution (^,,4H) 
When 1 mole of a substance is dissolved in a 


particular suitable solvent then whatever amount 
of heat either evolved or absorbed is known as 
enthalpy of solution (А.Н). So, it will also have 
the unit of J mol"! or kJ mol”, 
It is really not possible to know for each reaction 
whether it will be endothermic or exothermic 
however, we generally find that 
(i) hydrated salts absorb heat (АН > 0) while 
dissolving in suitable solvent. 
e.g, CuSO45H;O 
(ii) In general, the anhydrous form of the 
hydrated salt evolves heat (АН, < 0) while 
dissolving in suitable solvent. 
e.g, CuSO; itself. 
(iii) Salts which do not form hydrate at all have 
AH go: > 0. 
е Lattice enthalpy (AnH) 
When a salt is dissolved in solvent, the first step 
is that the salt breaks down into its ions for which 
whatever energy has to be supplied is known as 
lattice enthalpy (AH). 
In the next step, the ions are surrounded by the 
solvent molecules (like water). For this energy 
is generally evolved. 


Dear students, second part of Thermodynamics is here. Few practice problems are also incorporated here. In the next issue 
remaining topics along with a new series will be presented. Wish you all a very happy new year. Stay well, keep yourself 


"Arunava Sarkar 


Hydration of ions 
So, we have 


AH 
XY PX (gy 
х но x 


К 4 . 
QU AH A 007 Y 


(ag) 


"7 
So, Xy —— X a t Y tn 


So, AH = Ag H + AH 


Enthalpy of solution (АН) as a function of 
lattice enthalpy (AsH) and enthalpy of hydration 
(АН) 

In this regard, we must mention that if 

Аан > AmaH then the dissolution of the salt 
becomes tough as we have to supply large 
amount of energy to break down the salt into 
its ions, so overall АН, becomes greater than 
zero and the process becomes unfavourable (you 
will learn this in Gibbs free energy concept to 
be discussed shortly). For this type of salt, with 
the increase in the temperature solubility of the 
salt increases. 


* [nstitute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, 09732313208 
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Born —Haber Cycle 

It is quite tough to calculate lattice enthalpy 
directly (specially at the early age of 207 century). 
For the purpose of calculation of lattice enthalpy, 
at that time Max Born and Fritz Haber proposed 
the method to calculate lattice enthalpy. The 
illustration of Born — Haber cycle is very popular 
with the example of NaCl. 

Enthalpy of formation (ДН) of NaCl must be 
known as per the following reaction: 


1 
Nass) +26 D мас, АН (one mole) 


Steps to form NaCl) (for one mole) 
Beall 
(1) Nay, —*—> Nat 
[А09 = enthalpy of sublimation 
LE. + - 
(2) Nave) —=—+ Ма) te 


[LE. = ionisation energy 


1 
! ЫШ 
@ Соу 7 — СЦ 
[AassH = dissociation enthalpy 
Е и me 
(4) Clg e — 9 сү, | 
[A4H = electron gain enthalpy 
- u 
(5) Nave) + Cl) —— NaCl.) 
[U = lattice enthalpy 
So, eventually 1 mole NaCl, is formed and tota 
enthalpy involved here must be equal to AcH. 


1 
ArH = NH + LE. + ЗАН + AggH +U 


If all the values are known then easily U can be 
found. 

Enthalpy of atomisation (Aatom H) 

Of course it is the enthalpy change associated 
with the process of breaking down one mole of 
a substance into its constituent atoms which are 
formed in the gaseous state. 

е5. СН) > 2€4 + Oey 

Students, do remember that whatever enthalpy 
you get the name itself will suggest what kind 
of enthalpy it is. For example, Aj, H is enthalpy 
of fusion and of course it is related to fusion of 
a solid into its liquid state (other parameters 
like one mole, melting at melting point should 
be mentioned). Take a try to know about the 
following enthalpies. 

(i) Enthalpy of vaporisation (А) 

(ii) Enthalpy of ionisation (Aj, H) 

(iii) Enthalpy of reaction (A,H) 

(iv) Enthalpy of hydrogenation (Алиа) 


CARNOT CYCLE : AN OVERVIEW OF 
THERMODYNAMIC PROCESS 

In the cyclic process, one mole of an ideal gas in 
the frictionless piston was taken for the processes 
assumed to be held reversibly. The steps are described 
below: 


A(Py, Vy) 
В(Р,, V5) 


(PQV)D р С(Р, Vy) 


v— 


Step I: Isothermal reversible expansion from volume 
Үү to Vz at the higher temperature T (source): 
The heat absorbed by the gas = q (say) 


(^ 1 mole gas) 


As the gas is ideal, AU, = 0 
From the first law of thermodynamics, 


V. 
== RTIn i (7 AU, 20) 
1 


Step 11: Adiabatically reversible expansion from 
volume V, to V3: 
Temperature of the gas changes from T to T’. Since, 
the process is adiabatic therefore heat absorbed by the 
Bas = р = 0. 

AU, = Cy(T' - Т) [ AU =nCy dT) 
From the first law of thermodynamics, 

Ws; =-АШ = Cy(T - T^) 
(where Cy is the heat capacity of the gas at constant 
volume) 
Step Ш : Isothermal reversible compression from 
volume V; to V, at the temperature T' (sink): 
Since the gas is ideal, therefore, AUS = 0 
So, from the first law of thermodynamics, 

V, 

93 = Wy = RTUnDA 
where 03 is the heat rejected to the sink. 
Step IV : Adiabatic reversible compression from 
Vito Vy: 
Temperature of the gas changes from Т' to T. Since, the 
process is adiabatic, so фа = 0. 

AUy=Cy(T-T’) 
From the first law of thermodynamics, 

Wy = -AU, = Cy (T’-T) 

Total work = W = W, + Wz + W3+ W4 
У, / 
у, 


ү 
| WeRTIn CL CV(T - T) RT'In E CV (TT) 
1 3 


CHEMISTRY TODAY | ianuam is — 73 


V. „М 
= We&TIn 2C, fpe *RT Int -Cy (РЕТ 


V. 
=> W - RTIn 2 Аа A 211) 
V Vy 
Now, by considering the adiabatic reversible changes 
from B to C and D to A, 


TV! 2 TVE and TV! 2T V]! 


pw үг! 
a SY (n Bes 

12) MT У, Ч, 
Putting this value in equation (i), we get 
LA 


ША 
W = RTIn — - RT'In 
M 1 


= W-RIMQT-T) 00 
й 


Therefore, efficiency of the engine is 
_ Net work obtained 


Heat absorbed 
Es RT-T)hn(V;/V) T-T' 
RTIn(V; / V) T 
jet) гарын 
4 T T T 
= E 


This is the mathematical form of second law of 
thermodynamics. This relation expresses the maximum 
amount of work obtainable when heat is flowing from 
T to T’. You also observe that, 
Net internal energy change involved in the cycle 

= AU = AU, БАЙ + AUS + AL, 
= AU=0+Cy(T’-T)+0+Cy(T-T) 
= AU=0 


Add to your Knowledge 
1 Only м fraction of the total quantity of heat 


taken from the source (high energy reservoir) 

can be transformed into work. i: 

E zi depends | 
only on the temperature of the source and | 
the sink and is independent of the working 
substance of the engine provided it is reversible 
i.e. this relation is valid for all substances e.g. | 
ideal gas, real gas, solid, liquid, etc. 

3. The whole of heat supplied i.e. фу will be 
transformed into work; W = фу only when | 
T' = 0. So the engine should work between 
absolute zero and a higher temperature. 


2. The efficiency of the engine (n) = 
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Since, thís cannot be realized in practice, 
complete conversion of heat into work for a 
cyclic process is impossible. 

4. When T= Т ie. the temperature of the source 
and the sink are the same ; W = 0. That is no 
work will be obtained by operating the engine 
under isothermal condition, 


Statements of the Carnot Theorem 

Two very important statements of Carnot theorem 

may be stated as follows: 

e A reversible engine is more efficient than an 
irreversible engine. 

* All reversible engines are equally efficient in 
working between the same temperature limits. 


Kelvin—Plank Statement 

This law states that "heat cannot be converted 
completely into work in a cyclic process that is without 
changing the state of any other body." 


CONCEPT OF ENTROPY 


HTR - High temperature 
reservoir 

LTR - Low temperature 
reservoir 


We know from the Carnot cycle that the efficiency of 
an engine can be written as, 


„= „1-4 I-n 


n 
q Ч T 
25.55 1.5. 
h n h Т 
РЕ ЕГ pur (i) 
4 n т, Т, 


Therefore, Я is constant. 


Here, q is the reversible heat change at a temperature T. 
Again, from equation (i), we can write 
dg. 
n Т, 
Неге, дү is the heat absorbed at temperature Ту 
q2 is the heat rejected at temperature Tz 
Неге, -q2 means that heat absorbed. So we may write 


0 


22.0 
т Т, 


So, for the Carnot cycle, 
Y Tota! heat absorbed reversibly 
Temperature at which absorption takes place 


4ке 
= =e =0 
X T 
Now, if we consider a cyclic process ABA, then its total 
йй ө, i 
а terms can be calculated assuming that a whole 


cycle is made up of a large number of Carnot cycles. 


Path I 


— 


Path II 


B 


MER 
Now, for ай the cycles, У ш -0 is valid. 
Now, for this complete cycle performing in two steps, 
i.e. from A to B and from B to A 
dq dq dq 
У se — + 2 
T Bi взАТ 
If the small Carnot cycles are very large in numbers 
then the 'È' sign may be replaced by ' f' sign. 
Then we may write 


T 
27 ig 
The integral 1 — is the summation of all the — 
set. T 
terms when the system changes from A to B along 


Ay D 
path I and | Л is the summation of all the = terms 
B 


when the system changes from B to A along the path II. 


So, from above equation, we may write 
B A 

EIE 
A B 
B Д 

44 44 

= (pathD- | — (path II 
or [то ) | тг ) 
Therefore, from this equation it may be concluded that 
B 
Ї = is adefinite quantity and independent on the path 
A 
followed for the change and depends only upon the 
initial and final states of the system. 


Though, ‘dq’ is an inexact differential, and depends 


on the path followed by the system but = is such a 


quantity which is independent on the path or it may be 


considered as an exact differential. Thus 5 isreplaced 


by ‘dS’ where 'S' is a state function and was named as 
‘entropy’. Therefore, change in entropy in infinitesimal 
quantities can be written as 


c dq 4 
15 = МЕХ (0, с = trv 
T [ Ши. | 
Finite change in entropy can be written as 
A$-5,-5,- ix 
Like other state functions, H, U etc., 'S' is also an 
extensive property and the dimension of entropy is 
Dimension ofenergy __ MUT? 
Dimension of temperature [0] 
= MUÜT?97 
Entropy Change for an Ideal Gas 
* Temperature and volume variation: 
It is possible to express the entropy of an ideal 
gas from the first law of thermodynamics. 
ад = dU + PAV 


= ipo, = CAT + EE ay 
|^ PV=nRT = pon | 


Dividing both sides by T, 
ees = nC, 4T +пК iy 
T 1 у 


4 
From definition of entropy, dq =- im 


4j e nC, E enn T 


= nCy dlnT + nR dlnV 
eo Јад = псу fdlnT «nR[dlnV 


= S-mnCylnT + nR InV 1 
ЇГ = integral constant] 
For a finite change of temperature from T, to 
T; and the corresponding volume change from 
Vi to V5. 
51 = nCy InT, + nR nV +1 
55 = пСу InTz + nR (пуз + 1 


AS-$,-5 E пт 
У, 


Т, К 
аз=нСүп ыкп sl) 


1 
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This is the expression when both the volume and 
the temperature of an ideal gas are changed. 
For an isothermal change in volume, the entropy 
change is given by the relation, 
LA 
AS- nRIn — a (il) 
V 
(Since, for an isothermal process, T; = T2). 
Temperature and pressure variation: 
Vy 
For an ideal gas, — = AT, 
V PE 
Putting this value in eqn. (i), we get 
AT. 
1 


T, 
A5 nCy Inge ARIns о 
1 2'1 


T, Р, Т, 
AS = nCy In —  nRIn + nRIn — 
7 2 T 


= AS=n(Cy + куа 2 ала 1 
T, Р, 


А 


=> AS - nCoIn 12 + nRIn P. (Cy +R=Cp) 
h Р, 
Т, р, 
л А$=пСь1п®+пК1п—- 
T 2 
This is the expression for the change of entropy 
of an ideal gas when both its pressure and 
temperature are changed. 
Entropy changes of an ideal gas in different 
processes: 
(i) Isothermal process 
Tek, 
From eqn. (i) and (iii), we get 
AS = nRIn а = пка. 
v 2 
(10 Isobaric process 
Pi = P 


(8) 


Т. 

From eqn. (iii), А$= npn 
1 

(iii)Isochoric process 


V= V2 

From eqn. (i), we get 

AS =nCy In n 
М 

Entropy change іп isothermal expansion or 

compression of an ideal gas: 

In this section, we derive expression for the change 

in total entropy (system * surroundings) when 
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an ideal gas undergoes isothermal expansion or 
compression process. 
The change of entropy of n mole of an ideal gas 
is given by 
v 
AS. = nRIn — 
sys V, 
where, V2 = final volume 
V; = initial volume 
Reversible case : If the expansion is carried out 


v 
reversibly, then fry =W = nRTIn 2 
1 


AS, = Ie = nRIn ve 
T V 
where qrey is heat exchange reversibly between 


the system and surroundings at temperature T. 


It is obvious that AS, = fon . 


Thus, AStotal = AS, ys + AS ur 


ya 
= Яку _ Trev 20 
Т T 


Абу = 0 for reversible process. 
Irreversible case : 
(a) Free expansion : The gas expands into a 
vacuum for this process. 

W=0;q=0 
Since, entropy is a state function, the entropy 
change of a system is going from a volume V, 
to volume V; by any path wil! be the same as 
that of a reversible change. 

V. 

AS. Янь - ДРА 
Since, no heat is supplied by the surroundings, 
the entropy change of the surroundings would 
be zero. 

V. 
Аба = ASsys + ASsurr = "Rinz +0=+ve 


ү, 
>. c nRIn 0 
v 
(b) Intermediate expansion : Since, ASsys is the 
same as that of reversible change, so, 
V. 
AS, = EY = nRIn-2 
T V, 
where grey is the amount of heat absorbed by the 
system if the process is carried out reversibly. In 
the present case, the expansion is done against 
a constant pressure. 


Thus, die, = -W = Popp(V2 = Vi) 
(Popp = opposing pressure) 
The change in entropy of the surroundings, 
ASun == Чих _ _ PoppY2 - Vi) 
T T 
Since, dev > Jirrev 


4 1 
AStotal = ASsys + ASsurr = 80 - firey. уе 


Add to your Knowledge | 


Entropy of mixing (45555) 2 -nR Ухїлх 

n 7 total number of moles mixed together | 
7 mole fraction of each component which is| 

mixed. 


EVALUATE YOURSELF 


(Single Option Correct) 


1. The heats of combustion of СН, + з, carbon and 
hydrogen are 4, b and c calories respectively. 
What will be the heat of formation of Cp Han +2? 
(a) (na + nc) - (a + b) 

(b) (nb + ne) + (с-а) 


(c) na + nb + nc (d) (тэнд). nc 

Sol.: Given : 

() C, Haa (== 2 — CO; + (n + НО; 
AH; =a 


(ii) C+ O24 CO; АНЫ-8 
(ili) Hy +20) HO; AH; =c 


Desired equation : 

nC + (n + 1)Нэ-» Cy Hon 42; AH =? 

To get the desired equation, following operation 
has to be done. 

[(ii) x m] + [(iti) x (m + 1)] + [reverse of (i)] 


n*l o, noel 


+ (пн 


+ nO; + ахан э Gu (25316, 


nC + (n + 1H; > С„Н,; 


nC n, +(n+1)H; + 


AH = AH» + (п + 1)-AHs + (-АН:) 
= nb + (n + 1)c -a= (nb + nc) + (c - a) 
Correct option is (b). 


2 moles of an ideal monoatomic gas undergoes 
the cyclic process as shown in the figure. 
What will be the change іп internal energy 
when the gas expands from X to Z through the 
path XYZ? 


өөө —> 


(а) 108Т, 
(с) 2RTo 


(b) 5RTo 
(d) 15КТо 

Sol.: Problem solving strategy 
Internal energy change AU = nCy dT. 


Also, PV = nRT or AV; Lm 
л R 
No. of moles (n) = 2 
At X, Вууу- 28162 Ty = 00 
3 AV, 
At Y, Ву ЗУун25Т, 2 Ty- te -0 2 3T, 
PM 
At Z, 2P)-3V)=2RT, у. Tz =6- AR =67 


2R 
Now, change in internal energy = nCy dT 


Гог monoatomic gas, Cy -38 


For the path XY 
Internal energy change (АШ) 


- 2.2561, -Т,)- 68Т, 


For the path YZ 
Internal energy change (ALi») 


- 22 RT -31,)-98Т, 


. Total internal energy change 
= (6RTo + 9RTg) 
= 1587, 
. Option (d) is correct. 
What should be the amount of heat absorbed in 
this cyclic process? 
(a) 5л] (b) 151] 
(c) 252] (d) 107] 
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78 
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Sol.: Problem solving strategy 
Cyclic process means, internal energy change = 0. 
Now, finding the work done, we may calculate 
the heat absorbed. 

 AU=Aqg+AW = Aqg=-AW 
Area under a curve gives the amount of work 
done. 

. Here area of the circle is 


15 


> 


х | 8 | Jens |-251 | 


Option (c) is correct. 


What is the amount of work done? 


(a) Ф RV, - Vo) 


48-87 


^ 


(b) 


(o 10| 

(d) None of thesc. 

Sol.: The idea of giving this problem is of course 
to correlate with the previous problem. Look the 
difference carefully. In the earlier case (Р; – Pj) 
and (V;— V;) were equal in magnitude. Hence it 
was easy to understand that the diagram was a 
circle and area is mr’, But here, we do not know 
whether (P, - Po) is equal to (V; - Vo) or not. 
Hence, in general consider it as an ellipse. 
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Area of ellipse =r- 


e$ RN -W) 


. Option (a) is correct. 
пи 
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НЕМ!5ТКҮ MUSING 


SOLUTION SET 5 


1 


2, 


(b) : We know that, АТр= і х Kex m 440) 
Molality may be taken as molarity because it is a 
solution of monobasic acid. 
Substituting the values in equation (i), we get 
0.06 = ix 1.86 x 3 x 10? 
ic 0.06 
1.86 x3x107 
Let the acid is MH 
MH == м + Ht 


= 1.0753 


Initial moles € 0 0 

At equilibrium С(1-0) Со Са 

к, = CORSO сүр (^ a<<<l) 
C(1- «) 


б Total moles after dissociation 
Initial moles 
1= C0) + Co Ca _ 
am. 08 
a =i- 1 = 1.0753 - 1 = 0.0753 
Ka = Co? =3 x 1072 x (0.0753)? 
= K,2170x107 
pK, =-log K, = ор (1.70 х 107) 
=> pK,=+ 3.769 
(b) : Greater the formal charge distribution on 
each P—H bond lesser is the covalent character. 
Formal charge distribution 


1-0 


- Total charge 

~ Number of P- H bonds 
In PH, РНЕ, РН), PH; formal charge 
distribution on each P—H bond = 0, 0.33, 0.2, 0.25 
respectively. 
Thus in PH; , P-H bond has least covalent 


character as it has high formal charge 
distribution. 
(a) : 2KMnO, + 16HCI —> 2KCI + 2MnCl, 

хал * 8H3O + 5Cl; 


NaCl + HPO, ——> NaH;PO, + НСІ 

MnO, reacts with conc. НСІ to produce Cl;, not 
with NaCl, 

MnO, + 4HC] ——> MnCl, -2Н,0- СІ, 


conc. 
As Bry is weaker oxidising agent than Cl, it cannot 
displace Cl, from CCl. 


(b) : Compounds (1), (3), (5) have active methylene 
group, hence can be extensively enolised. 


H 
(9 : == *2H* «2e 
H о 
Е = pP онер 
= eo- LEN y оон” Lv -log [H*] = pH] 
= poa 00591, арн = E° + 0.0591 pH 


^ 
= 1.30 + 0.0591 x 2 = 1.30 + 0.1182 = 1.42 V 
(b): 


Br MgBr 

E + Mg 409 у шинэ 
a (0) 

Синт а 


(Oxonium ion) 


_<H-CH3 
ring alkyl dun 


H 
H 
ia Lat ан 
(ring expansion) CH; 


(2? cation in five 
membered ring) 


нен AH ou 
Br г CH, hydride 
CH, — shi 


(5) 3° carbocation 
1-Bromo-1-methyl 
cyclopentane 


-H0 
(2° cation with 4 
membered ring) 


(d): Compound ‘X’ contains all the six water 
molecules inside the coordination sphere and 
thus does not lose H,O on treatment with Н,50О,,. 
(a) : Complex'Z' has two water molecules outside 
the sphere which on treatment with H,SO, gives 


Weight of H,O molecules lost 100- 36 x100 
266.5 


Molar mass of complex 
=13.5% 
loss in weight. 
(3) : Relative number of atoms of 
60 133 26.7 


C= 12 =5;H= 1008 2132; O= 16 


= 1.67 
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Atomic ratiois C: H:O = 19 19 16 
=3:8:1 


Hence, empirical formula is С,Н,О. 
= Empirical formula mass = 60 
As molecular mass = 2 х Vapour density 
=2х30=60 
So, the molecular formula is also С.Н,О. 
Hence, the two alcohols 'P' and 'Q' are 
СН,СН,СН,ОН and CH;—CH -CH; 
Propan-1-ol (P) | 
он 
Рторап-2-01 (0) 


They are dehydrated to propene, when passed 
over heated alumina. Propene decolourises the 
reddish brown colour of bromine solution in 
ССЦ. 


АҺ, 
СН,СН,СН,ОН — 
1-Propanol 
Бонн CH,CH— CH, 

CH,—CH — CH, ^t 0 -ERO 

| 

он 

2-Propano) 
(Q) 


CHj— CH= CH, + Br, “> CH. CH —CH, 
Propene (R) | | 
Br Br 


Sum of positions = 1 +2 =3 


PHYSICS | CHEMISTRY 
a 


MATHEMATICS 
ar VOLUME Mathematics Today 


2013, 2012, 2011, 2010, 2008 
Biology Today 


2013, 2012, 2011, 2010, 2008 


uy online at www.mtg.in 


2013, 2012, 2011, 2010, 2008 


10. (4) : Let the volumes of CH, C,H; and C,H) at 


N.T.P. = x, y and 2 mL respectively. 
From question, x + y *z - 10 20) 
As we know that 
Weight of CH, + Weight of C,H, + Weight of C,H 
= Weight of mixture 
16, 28y | 26: 2х113. 
22400 22400 22400 22400 
—> 
Now, CHi + 205, к= СО + 29,0 
xml wml 
CoH gig) + 3034 ==® 2СО + 2Н,Ор, 
ут. Зулм. 


10 i) 


Šo, = 
СУН) * 5 O24) 200, * Н.Ору 
im 
limL 
2 
Total volume of oxygen used up in the reaction 
| 5 
zl 2x4 3у+22 jn 
But from question, 
Total volume of oxygen used up = 30— 5.5 
= 24.5 mL 


21+3у+32=245 ...(iii) 


Solving equations (i), (ii) and (iii), we get 
x24, 723,273. 
CH, =4 mL, CH, =3 mL, CH; =3 mL 
aa 
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EXAMINER’ 
MINDHA 


The questions given in this column have been prepared strictly on the basis of NCERT Chemistry for Class XII. 


This year JEE (Main & Advanced) /АРМТ/А!!М5 /other PMTs have drawn their papers heavily from NCERT books. 


AMINES | BIOMOLECULES | POLYMERS | CHEMISTRY IN EVERYDAY LIFE 


SECTION - I 
Only One Option Correct Type 


This section contains 20 multiple choice questions. Each 
question has four choices (a), (b), (0) and (0), out of which ONLY 
ONE is correct. 


1. Which of the e is 3° amine? 


er 


eu 
NHR (d) 
2. Polymerisation of caprolactam yields 
(a) terylene (b) nylon-6 
(c) nylon-6, 6 (d) polyethene. 


3. Product formed on oxidation of gluconic acid 
with nitric acid is 
(a) n-hexane (b) saccharic acid 
(c) sucrose (d) cellulose. 


4. Which of the following will not undergo 
Hinsberg's test? 
(a) 1° amine (b) 2? amine 
(c) 3° amine (d) Both (a) and (b) 


5. Which of the following statements is correct? 

(a) Some tranquilisers function by inhibiting the 
enzymes which catalyse the degradation of 
noradrenaline. 

(b) Tranquilisers are narcotic drugs. 

(c) Tranquilisers are chemical compounds that 
do not affect the message transfer from nerve 
to receptor. 

(d) Tranquilisers are chemical compounds that 
can relieve pain and fever. 


6. Monomers of bakelite are 
(a) urea and formaldehyde 


10. 


(b) phthalic acid and ethylene glycol 
(c) pheno! and formaldehyde 
(d) 1, 3-butadiene and acrylonitrile. 


What will be the final product of the following 
reaction sequence? 
2 


(CU4CO)O, Br  , OH'orH', 
Pyridine CH3COOIT 
(a) 2, 4, 6-Tribromoaniline 
(b) 2, 4-Dibromoaniline 
(c) 2-Bromoanilinc (d) 4-Bromoaniline 
CHOH 
OH 
H H 
OH н 
OH OH 
H OH 


(a) Fischer projection formula of o-D-glucose 
(b) Fischer projection formula of B-D-glucose 
(c) Haworth projection formula of a-D-glucose 
(d) Haworth projection formula of ()-D-glucose. 
NaNO? + HCI CuCN 

xc OO 00 —— (0) 
X and Y in the above reaction sequence are 
respectively 
(a) С,Н,МНСН,, С,Н,СМ 
(b) C,HNSCE. СН, 
(с) С,Н,МН,СГ, С,Н.ОН 
(d) С,Н,МеСГ, С,Н.СМ 


Aspartame is one of the good artificial sweeteners 

whose use is limited to cold foods and soft drinks 

because 

(a) aspartame has very high boiling point 

(b) aspartame gets dissociated at cooking 
temperature 


C, HsNH; 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


82 


(c) aspartame is sweetener at low temperatures 
only 

(d) aspartame is 
temperatures. 


not soluble at higher 


Natural rubber is considered as a linear polymer of 
(a) isoprene (b) chloroprene 
(c) neoprene (d) Both (a) and (b). 


Dettol is used as an antiseptic. It is a mixture of 
(a) furacine, terpineol 

(b) bithionol, iodoform 

(c) chloroxylenol, terpineol 

(d) veronal, serotonin. 


In vulcanisation of rubber 

(a) sulphur reacts to form a new compound 

(b) sulphur cross-links are introduced 

(c) sulphur forms a very thin protective layer 
over rubber 

all statements are correct. 


(d) 
Which of the following polymer is stored in the 
liver of animals? 
(a) Amylose 

(c) Amylopectin 


(b) Cellulose 
(d) Glycogen 


Which of the following compounds is the weakest 
Bronsted base? 


NH; NH; 
(a) С (b) С 
он он 
(c) СУ (d) Ф 
OH 
(^ j| 95. оноо, wo, 
974 Pyridine 


The final product “Х' is a medicine. Which of the 
following is incorrect regarding 'X'? 

(a) It is analgesic with antipyretic properties. 
(b) It helps to prevent heart attack. 

(c) It suppresses the gastric anomalies, 

(d) It has anti-blood clotting action. 


Which of the following is not optically active? 


(a) Glycine (b) Tyrosine 
(c) Lysine (d) Alanine 
Name of the polymer formed by given 


condensation reaction is 
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19. 


20. 


CH,OH COOH 
n * n —» 
CH;OH 
HOOC 
Ethylene glycol Terephthalic acid 
(a) glyptal (b) buna-N 
(с) РНВУ (d) dacron 


Who discovered the antibacterial properties of a 
Penicillium fungus? 

(a) Alexander Fleming (b) Paul Ehrlich 

(c) Watson— Crick (d) Chargaff 
Deficiency of which vitamin causes cheilosis? 

(a) Vitamin B, (b) Vitamin Bj; 

(c) Vitamin B, (d) Vitamin B, 


SEC II 
One or More Options Correct Type 


This section contains S multiple choice questions. Each question 
has four choices (a), (b), (c) and (d), out of which ONE or MORE 
are correct. 


21. 


22. 


23. 


24. 


25. 


Which of the following are antidepressants? 
(a) Equanil (b) Iproniazid 
(c) Phenelzine (d) Chlordiazepoxide 
A positive carbylamine test is given by 
(a) N, N-dimethylaniline 
(b) 2, 4-dimethylaniline 
(с) N-methyl-o-methylaniline 
(d) p-methylbenzylamine 
Amino acids are classificd as acidic, basic or 
neutral depending upon the relative number of 
amino and carboxyl groups in their molecule. 
Which of the following are basic? 
(a) (CH3),CH - CH- COOH 
МН; 

(b) H;N-CH;-CH;-CH-COOH 

NH 

COOH 
(0) Н,М-СН,-СН-СН,-МН, 
(4) нООЄЄСНнСН-СООН 
NH; 

Which of the following is/are addition polymer(s)? 
(a) Buna-S (b) Neoprene 
(c) Teflon (d) PVC 


The reagents that can be used to convert 
benzenediazonium chloride to benzene are 

(a) SnCL/HCI (b) CH,CH;OH 

(© HPO, H,O (d) НВЕ, 


Paragraph Type 
This section contains 2 paragraphs each describing theory, 
experiment, data, etc. Six questions relate to two paragraphs 
with three questions on each paragraph. Each question of a 
paragraph has only one correct answer among the four choices 
(a), (b), (c) and (d). 


Paragraph for Questions 26 to 28 


Aliphatic and aromatic primary and secondary amines 
react with acid chlorides, anhydrides and esters by 
nucleophilic substitution reaction. This reaction is 
known as acylation. This reaction is the replacement of 
hydrogen atom of - NH; or ZN —H group by the acyl 
group. The products obtained by acylation reaction 
are known as amides. The reaction is carried out in 
the presence of a base stronger than the amine, like 
pyridine, which removes HCI so formed and shifts the 
equilibrium to the right hand side. 

26. The product (8) in the following reaction 

sequence would be 


NH; 
АсО Bry њо 
>) ©н;соон? (0) Ht >(R) 
СН, 
NH) СОСН» 
СОСН; Вг 
(а) (b) 
CH; CH; 
NH»; NHCOCH; 
Br Br 
(9 (d) 
CH; СНз 


27. The product formed on reaction of aniline with. 
acetic anhydride is 
(a) N,N-diethylethanamide 
(b) N-methylbenzamide 
(c) acetanilide (d) None of these. 


NH, 
ZN . HNO. 

в. (7. | Снсоа--э()-22 58540) 
u^ 


(R) нон! 


Р, О and К in the given reaction are respectively 
(a) benzonitrile, benzamide, m-nitrobenzene 

(b) acetanilide, »n-nitroacetanilide, m-nitroaniline 
(c) benzonitrile, p-nitrobenzamide, p-nitrobenzene 
(d) acetanilide, p-nitroacetanilide, p-nitroaniline 


Paragraph for Questions 29 to 31 


The repeating structural units are derived from some 
simple and reactive molecules known as monomers and 
are linked to each other by covalent bonds. This process 
of formation of polymers from respective monomers 
is called polymerisation. The addition polymers are 
formed by the repeated addition of monomer molecules 
possessing double or triple bonds. The condensation 
polymers are formed by repeated condensation reaction 
between two different bi-functional or tri-functional 
monomeric units. In these polymerisation reactions, the 
elimination of small molecules such as water, alcohol, 
hydrogen chloride, etc. takes place. 


29. Which of the following is not formed by 
condensation polymerisation? 
(а) Melamine-formaldehyde polymer 
(b) Novolac 
(c) Buna-N 
(d) PHBV 
30. Which set of the compounds is used in the 
manufacture of nylon-6, 62 
(а) HOOC(CH,),COOH + Н,М(СН,), МН, 
(b) CH,=CH—C(CH,)=CH, 
() H,C=CH, + H,C=CH—CN 
(d) HOOC(CH,),COOH + H,N(CH,),NH, 
31. Acrilanisa hard, horny and high melting material. 
Which of the following represents its structure? 


(а) /-CH;-CH-Y 
| 1 27 
ос / 


сн 
(b |-CH:-C 
( COOCHs | 


(9 /-сн,-сН- X 
M COOC;Hs/;, 


(d) [-сн,—сн-\ 
1 
\ cl ! 
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SECTION - IV 
Matching List Type 


This section contains 3 multiple choice questions. Each question 
has matching lists. The codes for the lists have choices (a), (b), 
(c) and (d), out of which ONLY ONE is correct. 


32. Match the List I with the List II and select the 
correct answer using the code given below the lists: 


List I List H 
P. Isoleucine 1. Carbohydrate 
Q. Cellulose 2. Protein 
R Myosin 3. Vitamin 
5. Ascorbic acid 4. Amino acid 
PORS 
()4 3 2 1 
(12 3 4 
(04 1 2 3 


(032 1 4 


33. Match the polymers given in List I with the type of 
linkage present in them given in List Il and select 
the correct answer using the code given below the 


lists: 
List I List I 
P. Terylene l  Glycosidic linkage 
Q. Nylon-6, 6 2, Ester linkage 
R. Cellulose 3. Phosphodiester 
linkage 
5. RNA 4. Amide linkage 
PORS 
() 2 4 1 3 
012 3 4 
(03.1 2 4 
()4 2 1 3 


34. Match the List I with the List II and select the 
correct answer using the code given below the lists: 
List I List H 
Seldane Artificial sweetener 
Tranquiliser 


Antihistamine 


р 

Q. Novestrol 
К Meprobamate 
5 


гайг pes 


Alitame Antifertility drug 


PQRs 
(a) 3 1 2 4 
()4 2 1 3 
(012 3 4 
(3. 4 2 1 


84 CHEMISTRY TODAY | JANUARY 14 


SECTION - V 


Assertion-Reason Type 


In the following questions, a statement of assertion is followed 

by a statement of reason. Mark the correct choice as : 

(а) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

(b) If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

(с) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 


35. Assertion : N, N-Diethylbenzenesulphonamide is 
insoluble in alkali. 
Reason : Sulphonyl group attached to nitrogen 
atom is strong electron withdrawing group. 


36. Assertion : Competitive inhibitors compete with 
natural substrate for their attachment on the active 
sites of enzymes. 

Reason : In compctitive inhibition, inhibitor binds 
to the allosteric site of the enzyme. 


37. Assertion : Polyamides are best used as fibres 
because of high tensile strength. 
Reason Strong intermolecular forces (like 
hydrogen bonding within polyamides) lead to 
close packing of chains and increase the crystalline 
character, hence, provide high tensile strength to 
polymers. 


38, Assertion : The hydrolysis of sucrose shows 
optical inversion. 
Reason : The hydrolysis of sucrose involves 
conversion of a-glycosidic linkage to B-glycosidic 
linkage. 

39. Assertion : Artificial sweeteners are added to the 
food to control the intake of calories. 
Reason : Most of the artificial sweeteners are inert 
and do not metabolise in the body. 


40. Assertion : Benzenediazonium ion couples with 
aniline effectively in a weakly acidic medium. 
Reason : In a weakly acidic medium, the 
aniline becomes respectively more activated for 
electrophilic substitution. 


SECTION - VI 
Integer Value Correct Type 


This section contains 10 questions. The answer to each question 
is a single digit integer, ranging from 0 to 9 (both inclusive). 


41. The number of amines that are possible for the 
compound with formula С.Н,М is 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


Among the following polymers, total number of 
condensation copolymers is 

Nylon-6,6, Buna-S PVC, Dacron, 
Natural rubber, Buna-N, PHBV, Glyptal 


Out of the following, total number of amines 
those will undergo diazotisation is 
N,N-Dimethylethanamine, Aniline, p-Bromoaniline, 
2, 4, 6-Tribromoaniline, tert-Butylamine 


Bakelite, 


A heptapeptide contains x peptide linkages. The 
value of x is 


Out of the following, 
thermosetting polymers is 
Polythene, Bakelite, PVC, Melamine-formaldehyde 
resin, Polystyrene, Urea-formaldehyde resin, 
Nylon-6,6, Dacron 


total number of 


The number of tetrapeptides formed by four 
different amino acids is 


Out of the following, the total number of 
antihistamine drugs is 

Dimetapp,  Phenelzine ^ Alitame, 
Novestrol, Morphine, Seldane, Bithionol. 


Equanil, 


The total number of acidic groups in aspartic acid 
is 

In chemistry, same substances can act as an 
antiseptic as well as disinfectant by varying the 
concentration. 0.2% solution of phenol is an 
antiseptic while its y% solution is disinfectant. 
The value of y is 


50. Cetyltrimethylammonium bromide is a popular 
cationic detergent and is used in hair conditioners. 
It is 2° amine. The value of z is 
OLUTIONS 
1. a) 
ә 
! 
2 eo C ge AE» LC-(CH)s -NH f; 
Caprolactam Nylon-6 
COOH COOH 
HNO, 
3. (b): (CHOH) [+ (CHOH), 
i m | 
Сн;Он соон 
Gluconic acid Saccharic acid 
4. (c):3° amines do not react with benzenesulphonyl 
chloride (Hinsberg’s reagent) due to absence of 
hydrogen atoms attached to nitrogen atom. 
5. (a) 


10. 


11. 


12. 
13. 


14. 
15. 


(о) 


МНСОСН; 
ec (CH3CO),0. ‘Chet 
Pyridine на! 
Aniline 
нм 


Ё: OH" or Н? Q 


4- TN 


(c : The cyclic structure of «-D-glucose 
represents Haworth projection formula. 


CHOH 


S 


MM „не C,H,NiCE CuCN 


(х) { 


№, +С,Н;СМ 
11 


cooking 


(d) : CHNH, 


(b): Aspartame is unstable at 
temperature thus gets dissociated. 


(a) : Natural rubber is a linear polymer of 
isoprene (2-methyl-1, 3-butadiene) and it is also 
known as cis-1, 4-polyisoprene. 


Polymerisation 


нН,С-С-СН-СН, 


e 4CH;-C2CH--CH;. 
СН, 
(o) 
(b) : In vulcanisation of rubber, sulphur forms 


cross-links to make rubber more elastic. 

(4) 

(0: Amines are stronger bases than phenols 
and alcohols. Since phenol is more acidic than 
alcohol, thus, phenol has the least tendency to 
accept a proton and hence it is weakest Bronsted 
base. 
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OCOCH; 


16. () er CH COC Су" 


ОСОСН, 


Cre KMnO; 


oe» 
о-Асекуївайсуйс acid 
(Aspirin) 
17. (a) : Glycine is optically inactive. 
й 
нес —COOH 


NH; 


o o 


tl I 
18. (d) i o-cryct-0-€-{O)- 


Terylene or Dacron 
19, (a) 


20. (c) : Deficiency of vitamin B, (Riboflavin) causes 
cheilosis (fissuring at corners of mouth and lips). 

21. (a,b,c,d) 

22. (0,4): The carbylamine reaction is given by only 
primary amines. Hence 2, 4-dimethylaniline and 
p-methylbenzy] amine will give this test. 

23. (b,c) : In (b) and (c) number of amino(-NH,) 
groups is more than number of carboxyl 
(—COOH) groups hence, are basic. 


24. (a,b,c,d) : 


CH=CH, 
n CH>=CH—CH=CH) +n Na 
1, 3-Butadiene Е 
Styrene 
CH,—CH=CH—CH, — CH —CH, 


Buna-S п 


Polymerisation 


пСНу-С-СН-СН, 


€l 
Chloroprene 


CH;-C-CH-CH; 
cl п 


Neoprene 
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нСЁу-СЁ, > (FIC CES, 


Tigh pressure 


Tetrafluoroethene Teflon 


n CHy= CH] «90502, (eset 
Vinyl chloride СІ Zn 
PVC 
25. (b,c); 
ную; 


"o Сен, + № + H3PO3 + HCI 


|CH.CH;OH 


СН, + Nz + CH4CHO + НСІ 
C,H NiCr 


SnCL/HCI C,H;NHNH; + HCI 


С,Н;Е + BE; + №, 
NHCOCH3 
{CH3COnO у 


CH3COOH 


x 
NHCOCH; 


H Uno 


съ 


GHNE 4 + (CH,C0)},0O 
Aniline Acetic anhydride 
C,H;NHCOCH, + СНСООН 


N-Phenylethanamide 
(Acetanilide) 


CH; 
(Л 
27. (9 


28. (4): 
NH; МНСОСН, 


conc. HNO3 


+ CH3COCI —> О conc. H9S0, 
2 (Р) 
Aniline Acetanilide 


NH) 


NO, 
(R) (0) 


p-Nitroaniline p-Nitroacetanilide 


(MEG 
BEST TOOLS FOR SUCCESS IN 


JEE Main 


"to 


JEE 


MATHEMATICS 


*» Based on latest pattern of JEE Main ~ Also contains previous years’ 
Illustrations and MCQs to MCQs of AIEEE, JEE Main and other 


clear your concepts Engineering Entrance Exams. 


Covers complete syllabus 


Success in JEE 2014 Now Made Easy ! 


Buy Available at 17254 For more information or to place your order : 
online at leading book-shops 8 | Call at : 0124- 4951200 @ Май at : info emtg.in 
Ф 


www.mtg.in throughout India. » Log on to : www.mtg.in 


CHEMISTRY TODAY | JANUARY 14 87 


29, 


30. 


31. 


32. 


33, 
35. 


36. 


37. 


38. 


39. 


40. 


41. 


(c) : Buna-N is formed by addition polymerisation. 


CN 
n CH=CH -CH-CH; + n CH; 2 CH 
Acrylonitrile 


wpulymerisation 


CN 
cH 


(a) : n HOOC(CH,),COOH + „ H;N(CH,),NH, 
553 К "— 
High pressure | Plymersaton 


Го 
ссн, 


1, 3-Butadiene | 
‹ 


ТЭЭРМИЙН, 


Rune% 


о 

П 

б a 
Nylon-6, 6 

(a) : Acrilan or orlon is а 


acrylonitrile. 


polymer of 


(c) : (P) Isoleucine is an amino acid. 


(Q) Cellulose is а carbohydrate. It is a 
predominant constituent of cell wall of plant 
cells. 

(R) Myosin is a fibrous protein present in 
muscles. 

(S) Vitamin C is an ascorbic acid. 

(a) 34. (d) 

(b): Since N,N-diethylbenzene sulphonamide 


does not contain any hydrogen atom attached to 
nitrogen atom, it is not acidic and hence insoluble 
in alkali. 

(c) : In competitive inhibition, inhibitor binds to 
the active site of the enzyme. 


(a) 
(c) : Hydrolysis of sucrose involves conversion 


of sucrose (dextrorotatory) into the mixture of 
glucose (dextro) and fructose (laevo). 


(a) 
(c) : The activity of aniline, though decreases but 
the activity of diazonium ion increases. 
(4) : СН,СН,СН,МН,, СНу-СН-СНь, 
Propan-1-amine 
NH; 


(9) 
Propan-2-amine 


13) 


СН,СНАМНСН: , СНу-М-СН, 
аа шин сн, 
N, N-Dimethylmethanamine 
@°) 
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42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 
50. 


(5) : Випа-5, PVC, natural rubber, Buna-N are 
the examples of addition polymerisation. 


(3) : Aromatic diazonium salts are much more 
stable than aliphatic diazonium salts. 


(6) : The peptide bond is formed between 
two amino acids by the elimination of a water 
molecule. A dipeptide contains one peptide 
linkage. A tripeptide contains two peptide 
linkages. Similarly, a heptapeptide contains six 
peptide linkages. 

(3) : Bakelite, urea-formaldehyde resin and 
melamine-formaldehyde resin are thermosetting 
polymers. 

Nylon-6,6 and dacron are fibres. Polythene, PVC 
and polystyrene are thermoplastic polymers. 


(8) : Since each amino acid has one N-terminal 
end and one C-terminal end, therefore, four 
different amino acids will form 2 x 4-8 different 
tetrapeptides. 


(2) : Phenelzine and equanil are tranquilisers 
and morphine is narcotic analgesic and bithionol 
is an antiseptic. Alitame is used as an artificial 
sweetening agent. Novestrol is an antifertility 
drug. Dimetapp and seldane are antihistamines. 


NH2 
(2) :НООС-СН,-СН-СООН 
Aspartic acid 


(1) : 1% solution of phenol is disinfectant. 


(4) : It is a quarternary salt. 


5 m 
СНАСНЫ,,-М-СНа Br 
CH, 
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